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To the Reader

The key individual in ensuring that a-state has the
right numbers of the right kinds of personnel, doing
the right things at the right times in water pollution
control, is the director of that state's water quality
control program. The strategies he devises and deci-
sions he makes will directly affect the vast body of
personnel who implement water pollution control not
only at the treatmént plant level, but also at the
regulatory level, in the area of design by consultants, ' i
and in related operator training by education organi- :
zations. )

This report on and reference document for developing
an instructional.delivery system for manpower manage-
ment is thus intended primarily for the state director,
the PL 92-500 program manager, and the appropriate
manpower and training staff concerned with training
operators for water quality control.

However, there are many other organizations. and pef—
sonnel in the environmental field who will find this
guidance document useful; these are shown in Figure 1,

page 8. ¥
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. | EPA Réview Notice

“The mention of trade names or commercial products in
this document does not constitute endorsement or recom-
mendatior. by the Environmental Protection Agency. Con-
tents of this report do not necessarily reflect the
views and polic{es of the Agency. Input was obtained
from many individuals, "and federal, state, local, edu-
cational and professional organizations. No one person
or organization represented necessarily subscribes to
%11 views expressed. .
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Summary Recommendations

1. "Each state should designate a State local, educational and professional
Training Coordinating Committee to organizations into a master plan to
coordinate operator training activi- meet operator traini?g needs.

»;ies in the water quality control 4. These organizations should establish
ield.
standard procedures for:

2. A National Tratning Coordinating ' a. Developing performance objectives
Committee should be designated to b. Developing instructional materials
assist the state organizations.* and methods

c. Developing an instructional
delivery system
d. Information transfer.

3. These ovgunizations should seek to
channel funds from federal, state,

e 2

N

*Such an organization was set up and, in fact, began work as this report was being wyrit-
ten. The organization is a committee with representatives from four associations con-
cerned with operator training: Association of Boardé of Certification for Operating
Personnel in Water and Wastewater Utilities (ABC); American Water Works Association (AWWA);
Federation of Associations on the Canadian Environment (FACE); and Water Pollution Coutrol
Federation (WPCF). This committee is coordinating activities within the United States and
Canada and is pdoling information about operator training materials and programs. For
more information about the committee, see page 40.



A Contents
; :

Page Page
SUMMARY RECOMENDATIONS . . . . . . . . 3 Introduction. . « ¢« « « « « o o 45
“ : 11140018, = « « e & « & 4 o« o o . o . 45
FOR INFORMATION. , 6 Element I . « « « « « o« « « « « « . 46
ACKNOWLEDGEMENTS . . « « « « « « « « = 6 Element=II. « « « « + « o« « « o« o o 46
WHO SHOULD READ THIS REPORT? . . . . 7 Element IIT . . . . . . .. . ... 46
Element IV. . . . . « % « « o « . 47
PURPOSE. 9 Element V . + « « + o« o o « o o o o W47
New Mexico. . . e ... b7

SECTION l: THE MANPOWER MANAGEMENT

PROCESS. + + v o o o v o o o o o v o . Al Operator Training Approach. . . . . 47

State Agency Staff Training ... 49

SECTION 2: MANPOWER MANAGEMENT TOOLS. 13 New YOrK. « « « o o o o o o v o o . . 49
SECTION 3: PUBLIC AND PRIVATE ;"trOd“°;i°“ C o T gg

MANPOWER DEVELOPMENT EFFORTS 19 ‘ ystem Elements - onceptually -

' Introduction ." . . S The System - Implementation

: Details « « « o « o o o o « o o o I3
Present Status of Effort Ce e e 19 South Carolima. . « v v v v w v o . . 55
SECTION 4: DEVELOPMENT OF AN The Trainers. . . « « +« « « o « « . 55
INSTRUCTIONAL DELIVERY SYSTEM. . . . . 23 Other Ppdmcipals. . . . y . « . . . 26

Identification of Desired Conclusion. « « « « « « o « o« o « o 57

Terformance. . . . .. . . 23
applications i“ the Water TABLES. « + « « « + « o « « o o « o« o« 99

. Quality Control Field. . . . .. 25 FIGURES + « « « « + o« o o o & « o« o 2 = 59
Céordination of Efforts. . . . . . 28 .

Delivery Methods . . . « . « . . . .= 28 REFERENCES. ety 61
Self-Paced . . .. 30 APPENDICES. . . . e e e e e e .. 65
Instructor-Assisted Self Paced .03 1. Features of IRIS e e . . 67
Short Term . « « « « « « « o « « « 32 2. Sample SOJP - Activated Sludge .. 73
Formal Academic. « « « « « « « . . 32 3. Performance Objectives for
On-The-Job . . . . B ¥ Instructor Training Courses. . . . 83
Coordination of Efforts e . 32, 4. Example of a Self-Paced Module

Instructional Material Development . 33 of Instruction . . . .. 9
Basic Considerations . . . . 33 5. Excerpts from Model Certifi-

Efforts in the Water Quality cation Examination . . . . . . . . 107
Control Field. . . . . . . . . 33 o. Excerpte from Performance
Céordination of Efforts. . . . . . 36 ' __Objectives . . . 0. ... . 113

7. Proposed System for Water

SECTION 5: MANAGEMENT SYSTEMS . . . . 37 Quality Training Materials

°

_gziisziteslgi:;uctional 37 Under Development. . &+ . « . . . . 121
Introguczi ‘ 37 8. Proposed System for Water
Program Magg émén; Y A _ Quality Control Courses. . . . . . 125
gra g s "'9, EEOC Employee Selection” .

. Program Area Definition. . . . . . 37 Proced . 129
Performance Definition . .. . 38 ocedures . “Who A ‘hle :
EEOC RequirementS. . . . S 39 - 10. Excerpts from 90 Is esponsz e 133
Manpower Instructional System ) for Clean Water! é t LY

Development’ and Delivery . . . - 39 11. Public Relations rograms e e
Selling the Program. 40 12. Sample Issue of the Operator . . . 141
NationalgTrainin gCOOrdinating ot 13. State and Provincial Training and-
Committe g 40 Certification Contacts . . . . . . 157
Eeov o ’ e - 14. Guidelines for Preparing the |
SECTION 6: RECOMMENDED APPROACHES TO Instructional Package Worksheet. . 178

MANAGEMENT ORGANIZATION STRUCTURE. . . 43

SECTION 7: EXAMPLES OF INSTRUCTIONAL .
DELIVERY PROGRAMS IN USE . . .« . . . . &5

~

ERIC

Aruitoxt provided by Eic:



O

ERIC

Aruitoxt provided by Eic:

For Information

On Funding of Curricula Development and
Manpower Planning

Joe Bahnick, Chief

Manpower, Planning and Training Branch
(WH-596)

MOTD/OWPO

U.B. Environmental Protection Agency

Washington, DC 20460

202-426-7887

On State Programs
Ernest Bennett, Manager -
Operator Certification & Training Unit
Division of Water Pollution Control
Il1linois EPA,

2200 Churchill Road

Springfield, IL 62706
217-782-9720

Daniel J. Campbell, Director

Office of Environmental Manpower

New York Department of Environmental
Conservation

_Albany, NY 12201

518-457-6610

Charles Jeter, Chief

Bureau of Wastewater and Stream Quality
Control '

SC Department of Health and Environ-
mental Control o

2600 Bull Street

Columbia, SC 29201

803-758-3877

Acknowledgements

Many individuals and organizations
assisted .in the collection of  information
for this report. In. particular, Joe
Bahnick and Bob Rose of MOTD/OWPO/EPA
spent many hours in meetings and consulta-
tians. The four states of Illinois

Richard Holland, Acting Chief//
Water Quality Section -

PO Box 2348 e
Santa Fe, NM 87503

505-827-5271

¥
On National Training Coordinating Committee

P

Robert Wubbena, Vice President

Fconomic and Fngineering Services, Inc.

P.0. Box 976
oiympia, WA 98507 ¥
206-746-4117 or 206-49l~3843

On Contents of This Report

John H. Austin

The MAXIMA Corporation
962 Wayne Avenue

Silver Spring, Mp 20910
301-587-0060"

~J

(Ernest Bennett), New York (Dan Campbell),

‘South Carolina (Cliff Hawkins), and New
Mexico (John Wright, Jon Thompson and

Richard Holland) and their staffs supplied

invaluable time and materials.



Q

ERIC

Aruitoxt provided by Eic:

~_Who Shouiq ‘Read This Report

While this report is intended primarily
for the director of a state water quality
control program, his PL 92-500 program
manager and manpower and training staff,
it will also be useful as a planning and
reference book to many others, because of
the book's comprehensive discussions and
exampleg of current developments in opera-
tor instructional. programs. The chart on
page 8 shows other organizations and per-
sonnel who will be concerned about the
quality and quantity of operators avail-
able for water quality control efforts.
Their roles are covered in this report.

.Readers of this report should be famil-
iar with another document which addresses
the same subject areas and served as a
valuable point of departure: Roles and
Responsibilities for Developing v Compre-
hensive State Water and Wastewater Upera-
tor Training Program, developed by the

' Association of Boards of Certification

(ABC, 1976a). The concrete recommenda-

tions, as yell as conceptual considera-

tions, outlined in Roles and Responsibili-

ties provided the basis for thi§ report on
A

instructional'programs e
"

%

This report, with its comprehensive set
of appendices, is organized-to enable you
to tailor it to your own needs. The sec-

. tion summaries following will enable you

to 1dentify thdse portions of the report
that are relevant for you.

"SECTION 1 is a brief discussion of a
crucial concept: that manpower management
must be viewed as a continuous process,
not simply an administrative tool. The
development of an instructional delivery
system for general use in operator train-
ing assumes that manpower management
activities will be conducted in this
manner.

SECTION 2 reviews several model plan-
ning aids relating to manpower management
that will enable you to make the meaning-
ful manpower forecasts that are a

9

prerequisite for use of the instructional
delivery system proposed in this report.

SECTION 3 lists pertinent instructional
programs that are already developed for
water quality control personnel. It also
introduces IRIS -- Instructional Resources
Information System -- which is a comprehen-
sive, computer-based compilation of in-
structional programs and materials that
provides the technological means to devel-
oping a truly systematic, universal ap-
proach to operator training.

SECTION 4'preéénts a tho;ough analysis
of the practical and theoretical considera-

" tions involved in developing an operator

instructional delivery system for general
use. The performance-oriented approach to
training is explained, along with specific
examples of its application,’ Modular
learning and five instructional methodes are
discussed. Suggcqtions are made for the
most effective and efficient procedures to
coordinate the development of instructional
materials.

SECTION- 5 discusses the roles and res-
ponsibilities of suggested State Training
Coordinating Committees and a National
Training Coordinating Committee. It also
provides an analysis of how these commit-
tees can cooperate in the development of an
overall instructional delivery system for
operator traininrg. .

SECTION 6 is a brief overview of recom-
mendations concerning the establishment of
a State Trairing Coordinating/National
Training Cooxrdinating effort for operator
instruction. :

.SECTION 7 presents examples of instruc-
tional delivery philosophies and programs

‘currently in use in the four states di-

rectly involved in' producing this report.



Figure 1
Organizations and Personnel Concerned with Operator Instructional Etforts
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Purpose L ;

\

-

- In recent years there have been several

N

.. 1974).

important studies concerping the ability
of the water quality control profession to
obtain optimum performante from the na-
tion's water and wastewater- treatment
plants. The Association of Boards of Cer-
tification (ABC, 1976a) discusses short-
comings- in recruitment, training and up-=
grading ef—Gperators. . GAO (1976) and '
Gilbevft (1976) review current operation
and maintenance efforts. at wastewater
treatment facilities and suggest there is
-a great need for improvement.

Our own conclusion that many treatment
facilities are not producing an effluent
of the quality they might, because of de-
ficiencies ir operator performance, is
thus not a particularly fresh insight.
far back as 1903 Anson Marston, a well-
known design engineer, consultant, and
professor at Lowa State University, wrote:
"First the fact-should be emphasized that
any plant requires-intelligent and dili-
gent care It will not run itself, no
matter what the design. The plant should
be placed by the city in charge of an in-
telligent and faithful man..." (Seidel,
This realization of the need for
high quality operation and maintenance
personnel is now recognized not only by
practitionefs 4n the field, but also by
the nation's decision makers, perhaps best
stated by former Vice President Nelson A.
Rockefeller: "I foresee situations in
which even after billions of dollars ‘are
spent upgraging treatment, we will not
have cleaner water because of ineffective
operation and maintenance practices. There
is "already considerable evidence that some
of the most modern of existing facilities
are not being operated efficiently or are
inadequately operated and maintained" (ABC,
1976a)

Educational and trainlng programs have
_been available over the years to provide
environmental manpower. Support has come
from federal, state, locdl, professional

As

s be,

and educational organizations. For over a
dedade the Federal Government has appropri-
ated large sums for'traéining programs,
which have offered considerable assistance.
However, these training programs generally
have not been as cffectiye as they might’
as evidenced by the reports cited above
from GAC (1976) and ‘Gilbert (1976) and the
qtatement by Mr. Rotkefcller

e Purther suppart of this is seen dn the
following summary comments from the state!
representat ives involved in this report,
along with comments from meetings of na-
tional, state, local, professional and
training organizations concerned with man>
power management and training of operatorsy s

. /
l. While many organizations and egencies -
., are formally concerned with operator
training;
2. While many persons at many levels in the
water quality control field are simi-

. larly con.erned;

3. While many types of instructional deliv-
ery systems are being used; and

4. While organizations and individuals in

* many locations are making strong and
sometimes effective efforts in solving
localized operator training needs,

5. There is much duplication of effoit in °

" the development of curricula, courses.

and instructional materials; and ™ .

6. There is an obvious lack of communica-
tion among the agencies, persons and
other organizations involved.

During the pagt deeade professionals in
the water qualLty control field have ex-

"plored a variety of instructional delivery

methods which can be uséd in a systematic
manpower management process to provide
necessary personnel. This report, along

*The term "operator'. as used throughout
this report includes all persons “directly
associated with management and operation of
wastewater collection and treatment facil-
ities. :

«

1]
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with an extensive selection of relevant
appéndices,vreviews_possible approaches to

consolidating these efforts and to devel-
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oping an instructional dellvery system for
operator training that will be applicable
gtatewlde and natlorally.
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Section 1: The Manpower Management Process

The extent o which comprehensive man-
power management (as opposed’ to simple
manpower ''planning') is recognized by the
state director as an essential activity --
and is made an identifiable and key ele-
ment of thé agehcy program —- can be an
important measure of how effectively the
agency itself will function and how well
the state's water pollution control facil-
itiés will be staffed, operated and main-
tained.

The recent AWWA/WPCF/ABC/FACE annual
joint project has produced a report en-
titled Roles and Responsibilities for De-
veloping a Cbmprehensmve State Water and
Wastewater Operator Training Program (ABC,
1976a). The basic purpose of. this project
was to suggest ways to overcome. som2 of
the problems outlined in the previous sec-
tion,.by tying together the ABC certifica-
tion process with training -- in such a
way as to ‘help make manpower inanagement an
Y'essential activity" on the state agency
level. In part1du1ar, the report was in-
tended to be used to!

1. ,Develop an outline for alternative
methods for making operator training
available- statewide, and to identify a
model program;

2. Describe methods that are needed to
adequately meet the training needs es-
‘tablished in_ certification programs;
and .

3. Establish guidelines for state boards
for.evaluating training courses and

assigning training credits used in cer-

'tification equivalencies -

It is no accident that in those states™ -

that are already thinking along these:
1ineq and that, have systematic manpower
planning, program development, and train-

.ing of staff personnel and plant operators,

signéﬁi'ant gains have been made in achiev-
ing#fater quality objectives. Progress in

proper staffing both within the agency and

at the wastewater treatment level has

frequently been a reflection of how the
state director perceives, the manpower man-
agement function.

Where it :inks in importance and is
coordinatea with other functions like con-
struction grants, monitoring and surveil-
lance, enforcement and the” other program_
areas under PL 92-500 requirements, the
manpower management function directly in-
fluences the quality-of agency activities-
that depend upon an adequate supply of
qualified-manpower.' :

Where it is relegated to minor status ==

"more as an afterthought than as a syste=

matic management approach -— an agency fre-
quently finds itself.with problems at bud-
get time resulting from confusion about the
work to be done; with insufficient data to
plan and coordinate training programs that ’

correspond to the '"real world" needs of the

environmentzl workforce; and with an in-
ability to identify clearly the new and

changing skills required of personnel as
program priorities are shifted.

Manpower management must be seen as a con-

stant and top priority process, not simply
a secondary administrative tool. 1Ivs oper-
ations should cover planning, training and
recruitment, as well as certification,

licensing and approval of operator qualifi- .

cations. TIt-is cleatr that trained and
efficient manpower is the key to meeting
responsibilities under PL 92-500 and to
continuing environmental improvement, and

-

.this manpower simply-cannot be developed

haphazardly. A systematic process attacks

“head-on this most critical problem: How

do -you get effective measurements of the

“existing and projected environmental work-

force so you can develop programs to insure
that the right numbers of people with the

right skills will be in the right .places at

the right time7

Applied properly in an environmental
agency, the process will help assure that

y
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these optimum manpower numbers and skills wastewater treatment plants, and the

will be available to function not only in professional organizations.

the agenc but in all elements of envi- . e - .
8ency, s It is within' the framework of systematic

ronmental. control within the state -- edu-

- cational institutions, consulting en i- manpower management that this report on
- ’ & & instructional delivery methods has been

neering firms, municipal and industrial
P prepared.

-

t
¢
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Section 2: Manpower Management Tools

This report is not a how-to-do-it mah-
ual on the total manpower management pro-
cess. It is, rather, one of a series of
manpower documents developed jointly by
EPA and the states that demonstrate step-
by-step:

1. How you define work that must be done
to achieve agency responsibilities, and
relate that work to, qualitative and
quantitative manpower requirements.

2. How you determine the:manpower resources
available and required to carry out this
work.. :

3. How you arrive ‘at decisicns concernlng
the work to be done and the resources
to be made available if there is a
workload-manpower imbalance..

This report, with its suggestions for
developing instructional programs,:is in-
tended to be used in a fourth step: (a)
how you can plan, along with personnel
specialists, the kind of system necessary
at the state level to develop tlie autho-
rized manpower resources; and (b) how to
develop the state's part in a national
effort to «oordinate the development and
. use of opetator instructlonal resources

These "documents and their methodologles
are designed and intended to be modified by
state ‘agencies to.reflect conditions par-
ticuiar to their own situatlons Below is
a list of the primary manpower management
aids that have béeg. developed. For infor-
mation on how to obtain these volumes and
others noted, see page 6.

Study of Manpower Needs for lmplementa-
tion of the Water Pollutioh Control Act
Amevidments of-1972 - Report No. 1: "Esti-

“mate of State Water Pollution -Control Agen-
ey Manpower Needs. U.S. Environmental
Protection Agency, Washington, DC, 1975.
48 .pages.-. Provides estimates of manpower
-needed for implementation of the Federal
Water Pollution Control Act Amendments of

\ 1972. Describes the methodology used ‘for
assessing the impact of the legis'lation’ on

‘able from EPA.

state agency manpower requirements.

Study of Manpower Needs for Implementa-
tion of the Water Pollution Control Act
Amendments of 1972 - Report No. 2: Man-
power Planning Criteria Munual for State
Water Pollution Control Agencies. U.S.
Environmental Protection Agency, Washington,
DC, 1975. 200 pages. A compilation of the

-manpoweg) planning criteria used in Report

No. 1: Estimate of State Water Pollution
Control Ageney Manpower Needs. Manpower -
planning criteria presented consist of
function definitions, associated otcupation
definitions, staffing guides for estimatiné
manpower requirements, productivity mea-
sures and rationale statements.

Manpower PZannLng Methodology. Work and
Manpower Planning for a State Water Pollu-
tion Control Agency. (In draft form.)
Manpower Planning and Training Branch,
Municipal Operations ‘and Training Division,
Office of Water Program Operations, U.S.
Environmental Protection Agency, 1976. 41
pages. Provides instructions that can be
used by line managers’ and- functional staffs

.. of state water pollution control agencles
to ensure that manpower factors are proper-

ly considered and provided for in their
program planning process. .
§

The following documents .are also avail-
The details included in
these documents are summarized in Table 1.

Estimating Costs and Manpower Require-
ments for Conventional Wastewater Treatment
Facilities. Prepared by W. L. Patterson
and_R. F. Banker of Black & Veatch Consult—
ing Engineers for the Office of Research -
and Monitoring, U.S. Environmental Protec-
tion Agency, Washington, DC, 1971. (Avail-
able at the U.S. Government Printing Of-
fice.) 251 pages. Contains occupational
definitions, staffing guides and productiv-
ity measures, together with instructions
for estimdting costs and manpower require-
ments - for conventional wastewater facili-
ties (1-100 MGD).

o
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" Agency, Washington, DC, 1973.

- secondary and™~ad .

" Collection Systems in Cities of 150,000 to

14
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Estimating Staffing and Cost Factors
for Small Wastewater Treatment Plants Less
Than 1 MGD, Part 1 - Staffing Guidelines
for Conventional Municipal Wastewater
Tréatment Plante Less Than 1 MGD. Prepared
by the Department of Industrial Engineer-

. ing and Engineering Research Institute,

Iowa State University, for the Manpower
Development Staff, Office of Water Program
Operations, U.S. Environmental Protection
126 pages.
Develops, occupation descriptions and spec-
jfications for conventional waste treat-
ment facilities having an average design
flow of 0-1 MGD; provides time requirement
estimates for job tasks in such a mannert
as to provide bases for staff planning.

7

Estimating Staffing for Municipal Waste-
water Treatment Facilities. Prepared by
the Office of Water Program Operations,
U.S. Environmental Protection Agency, Wash-
ington, DC, 1973. (Available at the U.S.
"Government Printing Office.). 96 pages.
Intended for use by consulting engineers,
plant management personnel and state regu-
latory agencies. Provides productivity
measures for varicus' wastewater treatment
plant proqeésés and- functions, and, des-
cribes a four-step method for preparing
staffing estimates for sewage treatment
planfs. Covers plants with capacities of
from 0.5 to 25M(% .. sewage using primary,
.Jd treatment processes.
Manpower Requirements for Wastewater
500,000 in - Population. Prepared by Eliej'
Namour of the Center for Manpower Research
and Traiuing, North Carolina A & T State
University, Greensboro, NC, for the Man-
power Development Staff, Office of ‘Water
Program Operations, U.S. Environmental
Protection Agency, Washington, DC, 1974.
182 pages. [Identifies specific manpower
requiremen's in terms of types and numbers
‘of personnel needed to operate and maintain
wastewater collection systems efficiently
in cities of from 150,000 to 500,000 in
population. Provides occupational descrip-
tions and descriptions of tasks.

Reseqrch R@port: Manpower‘Requifements
for ypstewater‘tollectioﬁ Systems in Cities
and Towns- Up to 150,000 in Population. :

Prepared by Elie Namour of the Center for

Manpower Research and Training, North CGaro-
lina A & T State University, Greensboro, NC,
"for the Manpower Develobment Staff, Office

of Water Program Operations, U.S. Environ-

‘mental Protection Agency, Washington, DC,

Pl

1973. 49 pages. Describes the methodology
used in the development of the manpower
planning criteria manual Manpower Require-
ments for Wastewater Collection Systems in
Cities and Towns Up tc 150,000 in Popula-
tion.

Dictionary of Water and Water Polluticn
Control Occupations. Manpower Planning
Branch, Manpower Development Staff, Office
of Water Program Operations, U.S. -Environ-
mental Protection Agency, Washington, DC,
1972. 47 pages. Extracted from the U.S.
Department of Labor's Dietionary of Occupa-
tional Titles; describes the duties pecu-
liar to each occupational title.

Micromanpower Planning in the Public
Sector. Prepared by J. Kenneth Davies and
Colin Wright for the Office of Water Pro-
gram Operations, U.S. Environmental Protec-
tion Agency, Washington, DC, 1975. 598
pages. Expands upon the publication Man-
power Planning for Wastewater Treatment
Plants, providing guidance on manpower
planning methods, as well as conceptual in-
formation on labor economics, human engi-
neering and institutional arrangements.

Manpower Planning for Municipal Waste-
water Treatment in Texas. Prepared by the
Environmental Education . and Training Sec-
tion, Texas Water Quality Board, to com-
plete FY 76 "106" commitment to the U.S.
Environmental Protection Agency, Region VI,
Dallas, Texas. 151 pages. Describes the
methods employed and results derived during
a manpower forecast and analysis of train-

- ing loads for wastewater treatment person-

nel in Texas. Provides age and educational
_characteristics of Texas municipal treat-
ment plant certif}ed personnel. . i

Manpower Planning for Wastewater Treat-
mient Plants. Prepared by the Olympus Re-
search Corporation for the Office of Water
Program Operations, -U.S. Environmental Pro-
tection Agency,  -Washington, DC, 1973. 212,
pages. Provides methodologies and related
guidance to state agency manpower planners.
Manpower Analysis: Municipal Wastewater

Treatment Facilities in New England. Pre-
pared by the New England Board of Higher
Education's ‘Student Internship in Economic-
"Development Program, under a manpower plan-
ning grant from the U.S. Environmental Pro-
‘tection Agency, Waltham, Mass., 197Z.. 192
pages. Describes, on the basis of ques-
~tionnaires and plant sitegvisits,,charac-
teristics of .the work force in wastewater

15
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cipal Wastewater Treatment.

pages:

treatment plants in six New England States.

Provides methodologies, and data on the
number and type of training courses avail-
able to operators, as well as projections
on future manpower needs of the industry.

New York State Manpower Study for Mimi-
Office of
Environmental Manpower, New York State De-
partment of Environmental Conservation,
1974. 85 pages. Provides the results of

a survey of salary and staffing patterns
studied in New York State (New York City
excluded), and illuctrates a model of man-
power planning principles which were devel-
oped and could be ap»ilied in other states.

Effectiveness Evaluation of Operato”
Training Conducted Under the PSC Program.

Prepared by J. Craig MclLanahan and R. Clark

Tefft for thz Public Service Careers Sec-
tion, State & Local Manpower Development
Branch, Manpower Development Staff, -U.S.
Environmental Protection Agency, Washington,
DC, 1972. 67 pages Using (1) an analysis
of the performance of a sample of waste-
water treatment plants, (2) a survey of
water quality board supervisors, and (3) a
statistical correlation between operator ..

..training and plant performance, shows 3

favorable cost-benefit relationship between
operator training and plant performance in
Texas. Déscribes cost—benefit methodology
that may be useful in other areas.

Training Watér Utzlzty_EMpZoyees Doesn't
Cost ... It Pays. Prepared by J. P. Reames,
Water Distribution Division, Dallas Water
Utilities Department, for the Public Ser-
vice Careers Section, Office of Education

'anH Manpower Planning, U.S. Environmental

Protection Agency, Washington, DC, 1973.
13 pages. Describes the desirable effects
of training on the retention of workers in
entry Jobs in the Water Distribution Divi-
sion of the Dallas Water Utilities Depart-
ment. Describes the methodology

Applzcatzon of Selected IndustrzaZE%gL-
neering Techniquas to Wastewater Treatment
Plants. Prepared by Charles Mallory and
Robert Waller for the Office of Research
‘and Monitoring, U.S..Environmental Protec-
tion Agenéy, Washington, DC, 1973. 227
" A study performed to evaluate the

‘tion.

15

applicability of various industrial eagi-
neering techniques to operation and mainte-
nance of secondary waste treatment plants.
Conclusion reachad is that industrial engi-
neering techniques should be more univer-
sally applied in the planning, design,
maintenance, operation and management of
wastewater treatment plants.

Handbook for Achieving Adequate Salaries
for State Environmental Positions. Pre-
pared by Blazer, Zeni & Co. for the Water
Planning Division, U.S. Environmental Pro-
tection Agency, Washington, DC, 1976. 74
pages. A handbook to assist state envi-
ronmental administrators in achieving ade-’
quate salaries for environmental positions
in order to improve recruitment and reten-
Provides specific guidance on ensur-
ing proper: job structuring and classifica-
tion.

M@thodology\fbr Assessing . the Demahd and
Supply of Manpower .and Training Resources
for Wastewater Treatment Plants. (In draft
form.) Prépared by the Manpower Planning
and Training Branch, Office of Water Pro-
gram Operations, U.$§. Environmental Protec-
tion Agency, Washington, DC, 1977.. 54
pages. . Provides instructions and formats
for (1) estimating current and future em-
ployment levels, new hire requirements and’
training needs of wastewater treatment fa- '
cilities; (2) compiling data concerning
training delivery resources; and (3) pre-
senting analyses relating manpower and
training needs relative to supply.

The 92-500 program.manager and manpower
and training officers will find many or all”

‘these sources useful in developing stronger

manpower management capabilities within the
agency. The methodologies adopted or de-
vised by the agency will enable it to fore-:
cast, both internally and in the external

environmental work force,. how many person-

nel need to be developed or retrained;
where and when they will be' required; and
what skflls ‘and abilities they will need:
It is only after this kind of manpower
needs assessment has been made that the
state agency can develop the Kind of in-
structional deélivery system described in
detail in the following sections.
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o Table 1 )
EPA Manpower Management Resources

Classification Codes

-Manpower Management Resources = .
. Plafining

Criteria
A B C D E F G H I J K L M

Methodologies

1. Estimating Costs and Manpower Require- X X X X
ments for Conventional Wastewater
Treatment Facilities, 251 pages.

2. Estimating Staffing and Cost Factoré X X X X
L for Small Wastewater Treatment Plants
i Less Than 1 MGD, Purt I: Staffing
Guidelines for Conventional Municipal
Wastewater Treatment Plants Less Than R
- 1 MGD. 126 pages. : .

3. Estimating Staffing for Municipdi ' X X X
B Wastewater Treatment Facilities, 96 :
e pages. : :

4. Manpower Requirements for Wastewater X X X

" Colleetion Systems in Cities of 150,000 .
to 500,000 in_PopuZation, 182 pages: o \

5. Research Report: . Manpower Requirements X !
for Wassewater Collection Systems in :
Cities and Towns Up to 150,000 in Pop-
ulacion, 49 pages. .

6. Study of Manpower Needs for Imp lemen- X X X X
_ " _tqtion of the Water Pollution Control :
i Aet Amendments of 1972, Report No. a: X
Manpower Planning Criteria Manual for ' N

State Water Pollution lontrol Agencics,

200 pages
7. Dictionary of Water and Water Pollu- X
tion ControZ‘Occupationsz 47 pages. :
’ 8. Micfomanpoweﬁ Planning in the Public o X
Sector, 598 pages. ’ :
: 9.'Manpower'PZanning for Municipal Waste- , "X »
~  water Treatment in Texas, 151 pages.
10. Manpower Planning. for Wastewater Treat- - X,
ment Plants, 212 pagés. :
11. Manpower ‘Planning Methodology: Work - X

and Manpower Planning for a State Water
Pollution Control Agency, 41 pages. ‘

12. Study of Manpower Needs for .Implemen- . X
tation of the Water Pollutton Control : ‘
Act Amendments-of 1972, Report No. L: : ‘ )
Estimate of State Water Pollution Con- ‘ : ‘
‘trol Agency Manmpower Needs, 48 pages.

Q . iy . S L

ERIC

Aruitoxt provided by Eic:



&

O

ERIC

Aruitoxt provided by Eic:

17

&

Table 1 Cont.
*
Classification Codes
Manpower+-Management Resources
Planning Methodologies
Criteria gles
A B C D E F G'H I J K L M

13.

14.

15.

16.

17.

18.

Mbnpower Analysis: Municipal Waste-
water Treatment Facilities in New
England, 192 pages.

New. York State Manpower Study for
Municipal Wastewater Treatment, 85
pages.

Effectzveness Evaluation of Operator
Training Conducted Under the PSC
Program, 67 pages.

Training Water UiiZity_EhpZoyees
Doesn't Cost ... It Pays, 13 pages.
Application of Selected Industrial
Engineering Techniques to Wastewater
Treatment Plants, 227 pages.

Handbook for Achieving Adequate Sala-
‘ries for State Environmental Positionms,

" 74 pag=s.

*Planning Criteria D

A. Occupation Definitions
‘B. Staffing Guides - .
‘C. Productivity Measures
7. Determining Manpower Requirements
Methodoiogies
E. State/Area Manpower Planning for Facilities
F. Manpower Planning within Organizations
G. Computerized Forecasting and Analysis
. H. Task/Occupational Analysis, :
I. Analyzing Impact of New Legislation on Manpower and Training Needs
J. Analyzing Impact of New Technology on Manpower and Training Needa
K. Conduct of Manpower Surveys
L. Cost-Benefit Analysis
M.

Improving Recruitment, Reténtion and Manpower Utilization Practices

-
-



INTRODUCTION

v In order to determine systematically
what instructional programs are needed to
provide the required quantity and quality
of operator personnel, you must first have
a well-established methodology (see previ-
ous section on manpower management tools)
that will indicate:

. Numbers of operators uneeded

. Types of operators needed

Levels of expertise in each level

. Turnover (new entry)

Retraining (phasing in or cut of

. activities)

6. Upgrading.

TN SN

R When this informacion is ohtained, the
next step in the maupower munagement 'pro-
cess is to utilize an instructional deliv-
gry system that will provide the proper

. ! numbers of qualified persons at the correct
time. This will require a supply of per-
sofis to move into the system, resources to
support the system, and appropriate in-
structional methods to provide the .training
and educatlon requirad.

X

PRESENT STATUS OF EFFORT

A*host of efforts at-the federal, state,
and ‘local levels -~ funded by federal,
state, local, and private funds -- have -
develcped instructional programs for water
.quality control personnel. The broad scope
of these is indicated by Table 2, and many
of the instructional products listed will
provide valuable assistance in planning a
statewide operator training system. '

-
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Section 3: Public and Private Manpower Development Efforts

This list indicates the diversity of ef-
forts and the many interested parties in-
volved in them. The most comprehensive
listing (EPA, 1976e) of all materials avail-
able for instructional programs in the
water quality control field is to be found
in the Instructional Resources Information
System -- better known as IRIS -- which is
available from:

National Technical and Operations
Training Center

Office of Water Programs/EPA

Cincinnati, OH 45268

Over 2700 items‘are listed in the system
and it is periodically updated. Anyone who

- is in any way involved in water, quality

control instructional programs should have

L a copy of the latest editrion. (Appendix 1.

gives more detail about IRTIS and examples
of . its products.)

On a‘ local scale, in some areas, coordi-
nation of effort has been attempted and
occasionally achieved, but little has been

‘done on the state or national basis. I11i-

nois, New Mexico, New York and South Caro-
lina have made efforts to do this, and
their experlences have been reviewed ‘and
drawn upon if this’ report -to discuss vari-
ous approaches. :



: Table2 .
Past and Existing Instructional Programs for Water Quality Control Personnel

FOR INFORMATION

PROGRAM OR PRODUCT AUDIENCE DESIGNED FOR

CONTACT*
44-Week Training ° New entries and persons with lim- A
ited experience in wastewater field
Project Tramnsition Training of military personnel A
about to leave service for careers
in wastewater -
Public Service Careers " : Training of disadvantaged persoﬁs A
for careers ip water quality
control
Correspondence Courses ' Collection system and operational A
personnel at wastewater treatment
plants P
Criteria for the Establishment New entry for careers in wastewater A
and Maintenance of Two-Year Post treatment plant operations and
High School Wastewater Technology maintenance
Programs. (Curriculum Outline
and Iastructor Guides.)
Standard Operating, Job Procedures Wastewater treatment plant opera- A
for Wastewater Treatment Plant ting personnel o
Unit Operations 4 ’
Development and'Exchange of In- Instructors and .curricula develop- A
structional Resources in Water ment of water quality control
Quality Control Programs irstruct lonal programs
; ‘A Twc-Year Water .Quality: ©  New entry for careers in environmental A
- ‘Monitoring Curriculum . monitoring andvsurveillance'personnel
A Four-Year Wastewater - New entry or continued study for two- A
‘Technology Program’ ’ year program graduates for careers
' in wastewater treatment plant design
and operations and in regulatory -
_ agencies ‘
Professional Training Grants - ‘Graduate training in water quality < A
} ' control ' ' )
Mahggemeﬁt Training for Water Upgradé training.for persons méving . A
Quality Control into.supérvisory and management posi-
” : o . tions in water quality control facilities
N . . . X v N
\*\. Troubleshooting of Wastewater Operating and regulatory agency personnel - A
" “\Treatment Facilities - : c ' e : :
, 'S )
Water Quality Instructional Curriculum dev910pers, instructors, - - B
Resources Information System water quality control personnel, |
N \\\ . . " 1ibrarians desiring inférmation on
N . - ' instructional materials -
NPDES TraihinéFEfogram for Basic Laboratory teéhniciansﬁinvolvedlihi_ : v"'ja,, .
Lab Skills, Muniédpal Parameters, carrying out monitoring of NPDES ' -
Nutrients and Heavy etals _ permits ~ . . i
Instructional Skills fox Water Instructors in Qétet quality control .. A

Quality Instructors . . .programs

21
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PROGRAM OR PRODUCT

AUDIENCE DESIGNED FOR

FOR INFORMATION

" CONTACT*

—_—
——

Instructional Development
Workshop

Instructors Guide for the Con-
struction Grants Program for
Municipal Wastewater Treatment
Works “

Basic Laboratory Techniques for
the National Pollution Discharge
Elimination System

Procedural Manual for Evalua-
ting the Performance of Waste-
water Treatment Plants

Operations Manual -. Anaerobic
Sludge Digestion (EPA 430/
9-76-001) -

Instructors in water quality con-’
trol programs

Instructors enrolled in training

spersons to fill out construction

grant forms and work in construc-
tion grants program .

Laboratory and operating personnel
involved in sample analysis for
NPDES ‘permits and process control

Operators of wastewater treatment
facilities

Operators of anaerobic digestion
systems

*Addresses for contacts are as follows:

A.vMunicipal Operations and Training Division
Office of Water Program Operations

U.S. EPA

Washington, DC 20460

1

Office of Water Programs
U.S. EPA -
Cincinnati, OH 45268

C. Dr. Joe F. Allen
Chemistry Department
Clemson University
Clemson, SC 29631

. B. National Technical and Operations Training Center

A

A
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Section 4: Development of An Instructional Delivery System

IDENTIFICATION OF DESIRED PERFORMANCE

“Efforts to develop and implement opera-
tor training programs have usually been
carried out on alocal or state basis.
While a number of useful individual re-
sults have been achieved, such as course
outlines, sample curricula and actual in-
structional materials, little effort has

been made to develop a truly comprehensive,

systematic and universally applicable ap-
proach to operator training needs. And
.all too often the immediate objective of
operator certification has guided these
developmental efforts, rather than the
long term goal, of 1mproved plant perfor-
mance. -

In order to prov1de such a systematlc"
.approach to training, a number of instruc-
tional.schemes have been devised. One
that- shows great promise in the environ-.
mental field is the performance-oriented

. or performance-obJective approach, which

is based on "job analysis.'" This approach

is a. consensus recommendation By the four
states involved in this report, and it has
the virtue, of applicability nat10nw1de

With the use of the performance-oriented
approach first to define work to be done
and then to produce instructional materi-
als, curricula can be developed which can
be used virtually anywhere to sbring opera-
tors. up to the level of competence re-
quired to operate their plants according
to accepted standards of performance

Most conventional training programs
contain few, if any,, buiit-in techniques
to measure their effectiveness, and train-
ing program certificates often attest
merely to formal completion of courses,
rather than actual learning achievement
(i.e.,*the programs are not designed.to
systematically modify and fieasure desired
‘performance changes in the operator). The
performance-oriented approach however,~
corrects these deficiencies.

a4

This relatively new development in :
instructional technology is a branch on the
same tree as the management by obJectives
concept employed by many of- the world's
largest business corporations. Both con-
cepts have grown out of behavioral psychol-
ogy and the techniques of operations re-
search developed during World War IIL. All
of these approaches have one thing in com-
mon: they-enable you to break down any
problem, plan of action or subject under
study into specific, well-defined, simple .
parts in order to understand it fully. For
a" training program for operators, this
means systematically breaking down the
training into individual units .0f instruc-
tion arranged in logical. sequence that let
both instructor and operator trainee know::
1. Exactly what the operator must be able
to do prior to beginning the unit of
instruction (the prerequisite for the
instruction, which détermines at what
entry level the operator can begin an
instructional sequence).

2. What the operator must be able to do
after instruction (his terminal perfor-
mance) and- under what conditions.

3. Whether the operator can demonstrate
that he can, in fact, perform at the
required level upon completion of the
unit of instruction (this is determined
by the evaluation -instrument or ‘test —-
but test is not to be construed exclu-
sively as conventional” written answers
to a quiz). :

_The units of instruction given to the
operator are based exelusively on the per-
formance objectives of a given task (what
the operator must do, when and how well).
A performance objective is defined as a
goal for, or desired outcomé of, learning.

‘which-is expressed in terms of observableh

behavior or perfaqrmance of the learner
(Montague and Koran, 1969). The emphasis
on observable behavior-or performance 1is,
most important. . Only observable behavior
can be evaluated.quantitatively --

.-
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measured, in other words. You cannot
measure what is inside the operator's mind,
but- you can readily measure what he does,
and the only reliable way to determine the
success 0of an instructional program.for
operators is to be able to measure how well
they can perform the desired new tasks af-
ter completing the program. Expressing
instructional objectives in terms of per-
formance objectives provides the means for
making that measurement, in addition to
ensuring that the instruction is confined
strictly to developing skill and increas—
ing performance.

There is nothing magical about using
performance objectives to develop instruc-
tional materials and procedures, but once
the=principle is seriously adopted, it
gives an instructional program an internal
I6gic _‘and consistency that produce highly
effective and practical teaching/learning
results.

These straightforward statements of
what the operator must be able to do at
the end of a certain period of instruction
will. themsélves strongly suggest the con—’
terit and context of instruction (what
methods and materials the instructor and
operator must use). The instruction pro-
cess is dynamiz, not static, because it
provides constant feedback for evaluating
how ‘well the instruction is going. If the
operators are repeatedly unable to master
the learning objectives, the instructor
can and must alter his program to correct
1its faults. If the operators are having
trouble, they will quickly discover it.
When the continuous evaluation process
indicates an operator has not mastered a
particular ‘skill, he can go through the
instructional unit again until he can meet
its performance requirements before pro-
gressing to the next level in the instruc-
tional sequence.  This is a. better and
healthier learning environment than one in

‘which the instruction focuses on general
subject matter, rather than specific per—
formance objectives, and the “operator
finds himself at the end of a long course.
of instruction realizing that he aCtually

" got iosr“back in the early stages

This whole approach to -developing an
instructional sequence is diagrammed in
Figuré 2., Initially; 1 the desired
‘knowledge and skill level (entering be-
havior or prerequisites) “of the’operator
must be determined... This indicates whether
he is ready for the instructional sequence,

£
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and if not, where his weaknesses lie and
what remedial work he must undertake. Next,
a statement of perforuance objectives
indicates to the operator the new skills
and knowledge he should have upon comple-
tion of the instructional sequence

These performance stdtements also guide the
developer of the instructional sequence in
limiting the instruction to only that mate-
rial which is relevant to the performance
objectives. The evaluation instrument ® ,
which is based sollely on and must be con-
sistent with the dtated objectives, indi-
cates to both the operator and the instruc-
tor and anyone else interested (e.g., po-
tential employers) whether the objectives
have been mastered. Feedback (® from the
operator, instructor and employer (indica-~
ted by the dotted lines), is an important
aspect of the process, for it is the best

‘'way to determine at each step in the pro-

cess whether the instructional sequence is
working as it is designed to do.

The use of the performance objective
approach to develop instructional sequences
for operator training programs offers sev-
eral advantages:

. 1. It requires that the curriculum devel—

oper be able to break down into specific,
step-by-step performance components,
each of the multitude of skills that
various operators must have in order to
perform their tasks at maximum effec—.
tiveness Further, it forces the cur~
riculum developer to produce performance-
oriented instruction plans ‘and materials
that are based realistically on the
specific performances that together de-

" fine what the operator actually must do
in his work.

2. It ensdres that the stated performances

will be achieved,. but does not impose
restrictions .on the flexibllity of in-
struction methods.

3. It is efficient. The ultimate goal is
to provide the operator with the skills
and knowledge required to perform spe-
cific- tasks. There is no need for him
to master more complex skills if they
are not tfequired in his work. The per-

. 'formance-objective approach ensures that,
the instructional program is relevant i
and that "nice to know'" information is
kept to a minimum.

4. It ensures that operators who graduate
from the program achieve a standard

. level "of competence, consistent with on- -
* the-job needs. '

.8
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; ' ' Figure 2

Development of An'ln‘struction Sequence’

It provides active and meaningful 1n—'
volvement of the operator in learning.
By utilizing small, well-defined units
of instruction, it lends itself to
packaging in instructional modules that
can employ a variety of learning aids.
The learning;modulés are suitable not
only for the classroom, but may also be
developed for use in the plant for self-
paced instruction and peer instruction.

. It facilitates the evaluation of in-

structor performance and accreditation
of the instructional prografns.

It is a systematic and explicit approach
not too dissimilar in pprinciple &and ap-

'plication from the pfecision that char-

acterizes good engineering

@
o

Applications in the Water Quality
Control Field

The approach has been used in many

instructional programs with great sugccess'

(Table 2, page 20)., It'is the methoa ad-
vocated by the U.S. "Enviromnmental Protec-

tion Agency in the development of a national

two-year post high school course for waste= -.
water treatment operators, which has Been =
flnitiated by three community colleges. in
‘the United States.

(EPA, 1973,
1976a, b, c,"d, 1977;
1972; Lukco et al.,

The methods uséd in developing this
course illustrate effectively the syste-

1975a,

matic approach to tra1ning‘recommended for

Fay

Reynolds and Austin,. .
1973; and Austin, 1974.)

z
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use in the water quality control field.

Initially, a team of highly qualified in-

dividuals was assembled to work on the

project. These included:

1. Practitioners in the field (operators,
'iaboratory technicians, managers)

=~ 2. Water Quality control instructors

—

. method:.

4

3. Two-year/curricula administrators

4. An instfuctional technologist.

The technical personnel on the preject de- -

fined the’type of equipment and process

units to be included in the training pro-

gram. Jointly the practitioners and the

instructioral technologist first defined

broad categories of performance, then nar-

rowed these down into detailed performance

criteria. Each performance criterion. was

then matched with the appropriate ‘equip-

meént at each unit process until all con-

ceivable performance requirements in the

following seven areas were defined (see

Table 3):

Normal operating procedures

Abnormal operatfng procedures

Preventive maintenance procedures

Corrective maintenance procedures

Laboratocy Control procedures

. "Process interactions

Management /supervision procedures.

Breaking down the performance requirements

into this amount of detail allows them to

be ‘resynthesized into a number of useful

formats, such as all performance require-

ments .for:

1. A particular process unit .

2. A particular procedure (e.g., preven-—
- tive maintenance) on all or selected

process units :
3. Selected tasks from a procedure (e:g.
sampling and storage of samples from
- laboratory control procedures)
"4.* A complete two-year curriculum

NV LN e

This approach provided a great deal of
flexibility in developing not only the
two-year wastewater technology program,
but also ¢ourses on specific subjects for
short schools 'and other types of instruc-
tional programs. ’ ’

Other projects have used the same

A _project: sponsored by EPA produced

a two-year water quality monitoring cur-
riculum (Ulster County Community College
and EPA, 1975). This.program is now being
implemented at Ulster County Community = | °

s College. N y

.,\)

Since graduates of the-water quality;
monitoring program and the wastewater
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treatment program may wish/to continue
their education in environmental technology,
a four-year wastewater technology program
has also been developed. Graduates of this
program are trained for positions in treat-
ment plant operations, regulatory agencies
or with consulting firms (EPA, 1976f, g).

While the above programs were aimed
at new entries into the field, operators
already on the job needed a model to help
them document the day-to-day normal and
abnormal operating procedures for their own
plants. Charles County Community College
(1975) developed a series of Standard Oper-
ating Job Procedures (SOJP) (see Appendix
2) on & number of process units which serve
as models to anyone wishing to develop per-
formance-oriented guides for his own .plant.

In addition to the development of
guides and materials for instructors and
trainee use, EPA has spousored courses to
help instructors in the water quality field
learn how to apply the performance- -oriented
approach in their own instructional pro-
grams (see Table 2 for-a list.of instruc-
tional programs and Appendix 3 for an -exam-
ple of-an application” of the performance-
oriented approach).

To assist water quality control ner—

sonnel with the implementation of the WPLZS

Permit System, EPA has sponsored ihe level- -

opment of a series of performance-o: :nted
instructor guides (EPA, 1974a, v; * h, c;
19761, j, k). These detailed staf

student guides-give extensive detail an

performance terms, on the organizati.a v
conduct of the instructional- programs. One
of these has been converted into a com-
pletely self-paced instructional sequence
with detailed "diagnostic tests for basic

" laboratorysskills (Clemson. University, 1976)

(see Appendix 4).

Thus, the use of fairly standard, per—

formance-oriented materials is already

being promoted throughout the country,. and
many instructors are learning how to devel-
op and use their own objectives (Charles

County Community College, 1974). Compared

.. to traditional methods of teaching,. the

performance-oriented approach might at

first glance appear to be unwieldy, cumber-
some and time consuming. However, the ul-
timate saving in ‘time.and money resulting
from the use of a well organized instruc-
tiondl method that produces easily measured -
performance improvements, far 0utweighs its
surface disadvantages

26
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‘Table 3
Definitions of Performance Categories

PROCEDURE

DEFINITION

‘Normal Operations

-

Abnormal Operation
* Procedures

Preventive Maintenance
Procedures

Corrective Maintenance
Procedures

. Laboratory Control
Prucedures

ot "~

'  Systems Interaction
Procedures |

Management/Superuisory

.Procedures

- normal condition.

‘nize that =

These include toutine operating activities that do not vary
significantly from'day to day and that are designed to keep the .
plant functioning within a normal range of values. For example,
the operator conducts routine samplings of. the primary sludge
and inspects pumping equipment and the wastestream to verify
that the process is functioning properly.

These include activities of the operator that result from un-
usual and undesirable conditions of the wastestream. The
abnormal procedurcs enable the operator to recognize when the
wastestream is abnormal and to return it to an acceptable,

An abnorm&l wastestream results when a nor-—
mal operation procedure is not properly applied, a corrective
maintenance procedure is needed or nagement/supervisory
procedures are poor. For example, the operatar should recog-
black septic primary sludge sample is an abnormal
conditién of th% wastestream and take appropriate action.

These - include routine maintenance activities of the ‘operator
which prevent major equipment breakdown and subsequent correc—
‘tive maintenance. For example, the operator' would lubricate
bearings and other moving parts, replace worn components and

adjust components of the primary sludge pumps.

These include- maintenance activ1ties of the operator that
usually result from the breakd~.. >r malfunction of a unit.of ,
equipment or a component. For' example, the operator would
notice whether the primary sludge pump is malfunctioning and
know when 3nd how to correct the disorder or when and how to
refer the problem to plant maintenance personnel. '

These include special and routine activities relatlng to
laboratory analysis, the specification of sampling procedures
and locations and the general management of the laboratory
facilities. For-example, the operator would collect primary
sludge’ samples and conduct the analyses. -

These include activities of the operator which relate the
functioning of specific units of equipment to other process
units and to the system as a whole. For example, the operator

* would determine how the effective functioning of the primary , -

sludge rumps relates to digester- performance.

These include activities re1ating to employment practices,
record keeping, plant operation policy.and the establlshment of
a constructive and realistic rapport between the plant and the’,
community it serves. For example, the operator would keep
records on primary sludge.pumping, keep an inventory of spare-
parts and evaluate the adequacy of maintenance procedures of
shift personnel. o L

ERIC 7
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- projects have been coordinated.
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Coordination of Efforts

Clearly, the performance-oriented ap-
proach is highly applicable to an instruc-
‘tional delivery.systemlthat is to be used
in the manpower managemient process to de-
velop resources. Most such efforts in
applying performance objectives have been
sponsored by EPA, or associated with per-—
sons working on EPA projects, and these
Most tra-
ditional operator training efforts (those
that do not emphagize performance objec-
tives) have not be®n well coordinated,
however, resulting in much duplication of
effort.

1f a1l training were based on a systé-
matiec approach such as the one described,
each funding organization could first in-
vestigate the status of other work before
deciding to invest resoqurces to develop
new instructional materials. The approach
would provide a much needed impetus for

development of curricula, courses or mate-

rials by various organizations that will

be compatible and interchangeable, with a

minimum of alteration.

DELIVERY -METHODS

the water

" ,Overall training needs in
characterized

quality control field may be
by the word "diversity,'" and an instruc-
tional delivery system to be developed for
general use must take this into account.
There are several factors to consider in

designing an instructional system for the .

environmental field; these are listed in.
Table 4. e

Location and the mobility of operators
must be taken into account when deciding
whether to take .the operators_to the
training or the training to the operators.

‘Prerequisites for particular instructional

_ience.
may be needed.

“mentation will in part

programs will be influenced by subject
areas to be included, learning abilities
of the operators and their level of exper-
Remedial instructional programs -
The specific instructional
or methods, selected for imple-,
be dependent on how
long operators can spend at the training
site, as well as how much funding is
available. . (And, of course, one of the
most important aspects of the entire
training process is the attitude of man-

programs,

. agement toward training -- encouraging

Q
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operators, allowing them to téke training
and rewarding them for completion of train-

“ing.)

~an.evaluation of the operator.to

Using a modular approach to meet the
"diversity requirement" for the training
delivery system is a sound choice for many
reasons. First, it allows great flexibil-
ity in developing courses to fit almost any
kind of training need. Second, it provides
for multiple instructional methods which-
can cater to any local constraints. Third,
and perhaps most importantly, it enables
the operator to divide his training into
small units depending on his study habits.
Also, in many training programs the opera-
tor is not evaluated until late in the
training process. With the modular ap-
proach the operator is evaluated constantly
and always knows just where he stands in the
training process. The modular approach is
applicable to any of the: instructional
methods which are discussed in this report.

One of the major administrative values
of basing training on performance objec-
tives and learning modules is that the ob-
jectives can be packaged in a great variety
of ways to fit training requirements of
different groups, yet contain comparable
amounts of material so that Continuing
Education Units (CEU's) can be assigned.
This allows specialized training packages
to bhe developed and their value assigned ‘to
fit the CEU system, assuring equal credit
for trainidg offered throughout the country..

At present, 10 hours of inmstruction is
equated to one CEU. The approach of ABC in.
packaging instructional materidls in sev-
eral hour modules (an example of such a
package is shown in Appendix 4 and is -dis—
cussed in detail on pages 30-31) would
readily fit the CEU system now used in the

United States, which is based on hours of

In the
may not be
determine
whether he has obtained some new knowledge
or skill and can apply this in a working
situation. With an instructional delivery

attendance in a t;aining program.
current CEU system, there may or

. system based on performance objectives, the

units of CEU's earned by an operator would
indicate that he had indeed reached the de-
sired level of performance. -

The selection of a training program and
a subsequent evaluation to determine its
applicability should be based on the im-
proved performance of the facility where
the operator -works. Regular appraisals

28
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Table 4

Factorsto Consider Wnen Selecting Delivery Methods for Operator, InstructionaI.Programs

MAJ;")R FACTOR

VARIATION

Location

<
=

Physical facilities, supplies
and equipment available for
training

Funds available

Support of operators' superiors

Attitude of superior

Training resources availability

Instructoravailability

-~

.3

. A
. Operator trainjikéreregu131tes

'

Rewards .available to operator

‘Meets prerequisites of course

Geographical location of operators :
Accessibility of training site to operator
Accessibility of operater to OJT instructor

At training site

At operators' plant

Need for specialized equipment
Need for safety equipment

"Need for spe01alized conditions in & complete plant

Support from level outside of operators organization
Operators' organizatiom:

None —-— on volunteer basis

nghly supportive -- will use organization's funds for
trainimg “costs’ and pay operator during .training

Will pay training cost -~ operator must take time off °

Will allow operator to be paid while training, but

operator must pay for course and transportation
Operator may go on leave time aand pay all his own costs
Operator must do on off hours -

Encourages and actively seeks training for operator

Will support operator if he finds oppottunity

Training OK on an ogcasional basis (once per year for
1 week)

Will permit on leave time

No interest —- waste of time

Rewards operator for trainlng (higher pay, more
status, etc.)

Does not acknowledge

Instructional materials

. AV equipmgnt

Supplies
Equipment
Training treatment plant

"Transportation

Technically competent '

Effective in communications and use of various media
Motivates students

Subscribes to performance—objectlve approach

a. reading level LR
b. math level :
.c. subject area background

Remedial training available if does not meet
prerequisites

Increased pay
Increased certificavion level or polhts toward
* Increased status
a. more responsibility
b.. privileges )
Public recognition

29 -
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should be ‘made of each operator who pasqes
through the program to determine whether
__the new knowledge and skills are improving
his performance and that of his plant. For
instance, some of the following measures
might be used to evaluate an instructional
© program:

1. Meeting NPDES permit requirements
Meeting state regulatory requirements
Lower chemical costs
Less down time of equipment
. "Lower maintenance costs
Improved operator morale and work
performance
Improved relations with publiec
Lower operator turnover
Faster progreSSion through certifica-
tion levels
10. Increased production of plant O and M

manuals, etc.

Wk

0w~

" There are many types of instructional
delivery methods to be considered by an
agency, but they will be classified into
the following categories for discussion:
self-paced,
short term,
job.

formal academic, and on-the-

Self-Paced

Self-paced materials are materials that
have been developed and field-tested so
that operators at the selected level of
competence in the subject area can use the
materials on an individual basis. After
completion of the materials, a high per-
.centage of the operators will have accom-
plished the performance objectives. All
types of media can be used, such -as printed
materials, slides, audio tapes, slide/
tapes, video tapes, overhead transparen-
¢ies or motion pictures. Many different
formats are possible land suitable for
self-paced instruction. An example of a
self-paced 1nstruction module is given in
Appendix 4. The essential features of a
self-paced module areL

WHAT IS THIS MODULL ABOUT7 -- A state-~
‘ment of the overall content of the module.
(See page 97.)% '!"

WHY DO I NEED TO LEARN THIS? -- The
reasons the :material 13 important to the
operator and where it |will fit into his
knowledge and skill requirements

*ThHese page numbers reker to Appendix 4.
’ i

" instruction.

instructor-assisted-self-paced,u

WHAT DO I NEED TO KNOW BEFORE I BEGIN? --
A list of the knowledge and skill the oper-
ator must have before attempting this new
material. Often this is a list of prere-
quisite modules.

WHAT EQUIPMENT AND SUPPLIES DO I NEED? --
A list of materials needed to carry out the
These are often listed by ob-
jective. This listing makes it easy for
the operator to collect his materials be-
fcre he begins the entire training process.
(See pages 97-98.)

WHAT SUPPLEMENTARY MATERIALS WILL HELP
ME? =-- A listing of additional resource

material which will offer different media
and approaches to the instruction or go

beyond what is in the module. (See page
9.8'7) ' '
" WHAT ARE MY OBJECTIVES? -- A listing

of the objectives the operator should have
achieved upon completion of the module.
(See page 99.) '

Following the introductory material, the
detailed instructional material is pre-
sented objective by objective. The objec-
tives are separate units of instruction of
appropriate length and content to be
treated together.” Each objective is com-

posed of:

ACTION -- A statement of the perfor-
mance required by the operator after com-
pletion of the material. Only action verbs .
are acceptable in theseé statements. (See '
page 100.) o

CONDITIONS -- A statement of the condi-
tions under which the operator will perform
this action in practice. This would in-
clude what aids the.operator would or would
not have (e.g., a reference, calculator,
ete.) or under what environmental condi-
tions (e.g., working under 3 feet of water).

PERFORMANCE --. A statement of_ the qual-

ity of performance such as per cent correct

or within a restricted tolerance or in con—
formance with a partlcular guide.

INSTRUCTIONAL MATERIAL -- This may take
many forms; multimedia may be used. An ex-
ample of a printed format is shown on pages
101 to 102 in Appendix 4. This may include
text, pictures and exercises as .in the ex-
ample in the appendix or may include slides,
tapes and other types of media.

:}O
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DIAGNOSTIC TEST -- 1in order for the

. self-paced material to be complete, it is

necedsary to build operator self-assessment
into the instruction. An evaluation in-

strument and answer sheet should be inclu-:

ded with_each module. (See page 104.)
After meeting all the objectives of a:
module, the operator can complete the
post-test to determine if he has mastered

the material.

Often a series of modules can be com-
bined in a unit of instruction.
may have some of the knowledge and skills
required, yet be missing others. To min-
imize repetition of material already in
the operator's repertoire, a comprehensive
diagnostic test can be developed which
will determine just what level of compe-
tence he has and, thus, which modules may
be omitted and which should be studied.

A diagnostic test is often accompanied
by a test "prescription.'" ,The prescrip-
tion lists which module and objective re-
late to each-test item. Thus, if an oper-
ator does not meet an objective, he on his
own initjative can ascertain where the
material is dnd go back and correct this
deficiency in knowledge or skill. (See

page 105.)

_ As will be seen in the subsequent dis-
cussion of other instructional methods,
the self-paced modules can'be readily
adapted for use. Basing an instructional
program on the development of self-paced
materials adds a great deal of flexibility
and economy of time for both operators and
instructors.

Iﬁstructor-Assisted-Self-ched

The remaining training methods all make

use of an "instructor in one way or another.,

In most cases the instructor is the focus
for the information transfer.  He controls
the time, place, and content and methods
used. Most of the decisions are based on
the instructor's or his administrative

‘system’s preferences, rather than those of

the operator. 'Many of these are valid be-

"cause of considerations like persons'

schedules and cost effectiveness or in-
struction giveu in large groups. However,
all too often this kind of instructional
program will be established and eventually
becomes rigid, and thus does not allow
better and more effective information
transfer techniques to be used.

Operators -

31

A person using the instructor-assisted-
self-paced mode does not serve in the usual
instructor role, but rather as a manager of
the instructional process. 'The same in-
structional materials are used ds discyssed
above. Whereas the operator working alone
must repeat units of instruction one or
more times or seek help when it becomes -

. available on a particularly difficult point, -

the operator working on these materials in
the presence of an instructor can get al-'
most immediate assistance. An advantage

this has over traditional instructor meth-

. ods, where the same material is to be pre-

sented by a number of instructors at the
same or different locatioms, is that sub-
ject matter is presented consistently and
in a uniform format. This ensures that
program graduates will exhibit-"mastery"
level performance of ther knowledge and
skills, rather than the usual bell-shaped .-
curve distribution of performance. .

In programs of this type, an information
transfer method is used (Charles County
Community College, 1974) which is economi-
cally and methodologically most efficient
for the instruction intended, and which
makes the instructor's role one of managing
the instructional process by clarifying,
motivating, encouraging and assisting the
operator to extend himself to other train-
ing materials. - An operator who learns
quickly can complete more materials over a
set time period because he is not in a

_lock~step program set by the instructorﬂ

(or the slower student). On the other
hand, the slower student can take addition-
al time to study material and not hold up .
the class. The shy student can interact
one-on-one with the instructor and receive
assistance immediately and to the depth re--
quired, whereas in the normal class he may
not seek assistance because of shyness or
fear of appearing to be slow to learn.

From an economic standpoint, operators -may
be working on different modules at differ-.
ent times, thus eliminating the necessity
of having complete set-ups cf equipment for
each operator. Use of the diagnostic tests
and prescription described in the previous,
section will assist in organizing an in-
structional effort in this way. An opera-
tor who masters the required objectives and
modules can either go on to more advanced
material or make use of‘supplementary_matef

“rials to strengthen his grasp of the mate-

rial or extend his knowledge and skills.

(o
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The instructor-assisted-self-paced
method is used when:

1. Groups of operators in one location
need similar instruction, supplies and
equipment.

2. The instruction can be given at only
.one location. O

3. Operators need an instructor because of
deficiencies in prerequisites, lack of
self-confidence (need constant rein-
forcement), lack of motivation (need
frequent praise), and lack of good
study habits. .

The operator who moves quickly through
the instructional sequence may serve as a
peer instructor, helping those who need
agsistance. The operator acting as a peer
instructor gains by reinforcing his know-
ledge and skill by having to work with

. gomeone else. He has an advantage over
the instructor of having just gone through
the learning process. and can often diag-
nose another operator's problem faster.
Also, the operator who needs help does not
feel as "threatened' by his peer instruc-
tor, and a better line of communication is
established. -

Short‘Term

- The most common . .form of short term
training is the traditional short school
held in many locations in the country.
These vary from senior members of the
operating profession lecturing on their
experience, to classes on how to pass the
certification exam, to performance-oriented
instructional sessions.

The instructor-assisted-self-paced
. method discussed on pages 31-32 is highly
" applicable to short term training.

Formal Academic

. Formal academic programs --— leading to
_associate of science (AS) (2-year), bache-
“lor of technology (BET) (4-year nonengi-
neering), bachelor of science in engineer-
ing (BS) and graduate work (MS, MEngr or
PhD) -- all have a place in providing
manpower for plant operations. However,
few persons of the total numbers needed
will proceed into plantﬁprrations through

a formal academic program. Persons quali- -

fied for the AS or BET programs often do
not have the time or financial resources

or motivation to proceed through these pro-

‘yrams. Persons gradudting with BS, MS,

MEngr and PhD degrees seldom go into plant
operations. i’

The self-paced and instructor-assisted-
self=-paced methods discussed earlier, how-
ever, do have definite application in for-
mal ‘acodemic programs just as they do in
short term programs.’

On-The-Job

On-the-job training usually consists of
one-on-one interaction of an operator with
an Instructor utilizing verbal and hands-on
techniques. It is-effective for special-
ized techniques, but becomes very expensive
if it 'is used for types of information
transfer which can be handled in the class-
room or, better yet, by self-paced materi-
als. Most on-the-job instruction could be
easily converted to instructor-assisted-
self-paced instruction. Utilizing various
fcrms of instructional media would cut down
on the cost of the full-time interaction of
the instructor and operator. The instruc-
tor would be used where needed as described
above.

Coordination of Efforts

The above discussion on alternate in-
structional methods underscores the appli-
cability and adaptability of the performance-
oriented approach to operator training.
Reviewing the points made in Table. 4 (page
29) and the advantages of the various meth-
ods, it is possible for .a state agency to
match an instructional method with a par-
ticular ttraining need. At present most
agencies are geared for and are impIement-
ing short term, formal academic, or on-the-
job instructional programs. As the perfor-
mance approach gains.momentum and more ma-
terials become available, they .should be
used not only by self-paced and instructor-
assisted-self-paced programs, but also
should be incorporated into the .other types

‘of programs throughout the country. This.

will necessitate close cogrdination to keep
various agencies informed about what is
being developed and is available and how to
use it. )
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INSTRUCTIONAL MATERTAL DEVELOPMENT

Basic Considerations

.As hds been indicated, it is believed
that state agencies can obtain optimum
:performance from operators, and thus from
wastewater treatment plants, by the use of
the performanc¢e-oriented approach to in-
struction (pages 23-26). During the past
few years the. Associated Boards of Certif-
dication (ABC) has suggested how the entire
spectrum of plant operations should be
broken into levels, and what knowledge and
skills should be assigned.to.each of the
four categories in each level (ABC, 1974
and 1975) (see Appendix 5). The perfor-

“mance objectives for each of the four ABC

levels (ABC, 1974; 1975) in each of the
four categories have been developed in a
project conducted by Charles County Com-
muniity College (CCCC, 1977) (see Appendix
6). - These objectives provide a starting
point for state agencies for the initial
definitions of most of the performance re-
quired for, operators in the water quality
control field. (Slight modifications have

‘been made in the system as proposed by ABC.

‘Details.of the present approach are given
in the appendix.). A wide cross-section of
practitioners in the water quality control
field have been selected to review these
objectives to insure that they meet 'need
to know' criteria. Appendix 6 shows a

. sample ‘of the performance, obJectives for a

Level 1 operator in the category process
control for primary sedimentation.'

. Once these objectives have been devel-
oped, they will serve as a basis for both

state agency sanctioned instructional pro-.

grams and certification exam preparation.
The. translation.of these objectives into a
model certification exam with sample ques-
tions has been initiated, and an example
of this effort may be found in Model Cer-
tification Examination Procedures -- Oper-
ators of Wastewater Treatment Plants --
Process Control. (ABC, 1977). Appendix 5
showe several examples of the objective
‘and its suggested corresponding certifica-
tion exam quest;on .

In addition, the obJectlves must be
translated into instructional materials.
The first step is to show the relationship
or the séquences of the objectives in a
matrix. " A beginning of this matrix is

~~available through a project at Charles’

County Community College (CCCC, 1978).
Each of the performance objectives

33

identified for each ABC level has been
coded and tracked through a training pro-

‘gram. Instructor guides are now being de-

veloped based on these objectives. Table 5
summarizes the subject’ areas that will be
available in 1978 in a format based on the
worksheet shown in Appendix 14 (page 171).

Once the relationship of the objectives
has been'established, the production of
instructional materials can begin. The
basic step in the development of performance-
oriented instruction is to lay out the in-
structional process on an instructional
package worksheet. Appendix 14 shows ex-
amples of a worksheet and an explanation.

What is required of the operator can be
spelled out clearly on the worksheet. . The
worksheet also provides space for sugges-
tions for suitable instructional materials.
and an instructional approach. The in-
structor in planning can use these sheets
to develop a number of different training
delivery methods or modes of instruction.

If all development efforts will utilize

the suggested. Instructional Package Work-

sheet, or a modification of it, the water
quality control profession -- or the state
and national levels -~ will be much closer
to a uniform approach to solving the real
need for high quality instructional mate-
rials, and to the development of an in-
structional delivery system for usé nation-
wide. ' ' '

Efforts in the Water Quality Control Field

In recent years a number of instruction-
al materials .have been developed that allow

. use of multiple delivery methods. Standard

Operating Job Procedures (Charles County
Community College, 1975) .for many.unit pro-
cesses in wastewater. treatment plant opera-
tions can be used for classroom instruction
as reference material, as a model for oper- ~
ators to develop their own O & M manuals in
their plants, and as self-study materialg.
Appendix 2 shows a sample of an SOJP.

Another effort is the Basic Lab Skill
self-paced modules described earlier (pages
30-31) (Clemson University, 1976). These
have many .applications in several instruc-
tional delivery methods of interest to a
state agency. They can be used: .
1. As a laboratory guide in a laboratory

.course on lab procedures.

EX
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- Table 5
Summary of Instructor’s Guide Being Prepared

BASIC KNOWLEDGE

Basic and Applied Math I
Safety . . I
Communication . - I
Lab Skills. 1
RECORDS AND REPORTING
Preparing Purchase & Service Orders . I
Ordering Consumable Supplies. oo 1
Completing Report Forms . 1
Handling Emergencies. e e I
Maintaining Preventive & Corrective
Maintenance Records . |
HYDRAULIC EQUIPMENT

Airlift Pump. .I,IL,III
Centrifugal Pump. JI,IL,IIL
Duplex Pump . JIT,IIL
"Ejector Pump. . LIT,ITI
Positive Displaeement Pump LIL,ILLIIL
Screw Lift Pump . LIT,ITI
Single Speed Pump . JII,11I
Two Speed Pump. JIT,ITI
Variable Speed Pump LJIT1,II1
Automatic Valves. . = . I
Ball Valves 1
Check Valves. 1
Couplings 1
Dosing Siphons. .1
Fittings. g 1
Gate. e .1
Globe . « . . .°. I
Petcocks. I
Pipe. . I
~ Plug Valves . 1

Position Indlcators . I
Pressure Control. I1
Vacuum Relief . LI1
Valve 'Activators. . . . .11
Amp Meter . . .1
Kennison Nozzle . LI1
Magnetic Flow Meter . LI1
Parshall Flume. : LI1
Proporticnal Flow Weir LI
"Rectangular Weir I
1

Rotameter.

~r
c f o
v 7, AR

l'i e
'

Bubbler Controls
Counter Controls
Dials. . « .+ . .

' Digital Control System .
Electric Control System.
Float Control System .
Hand-off-auto Selector . .
Hydraulic Controls .

Subject’ Level Subject Level
INTRODUCTION TO WATER ENVLRONMENT RPM. .

Natural Cycles.. K . 1 Thermometer.

Properties of Water . . 1 V Notch Weir .

Properties of Wastewater. S ¢ Venturi.

Major Wastewater '[reatment Processes. 1 Watt Meter .

e s s s s e = a s s & e e
(o] (] - (o]
o A

Lead-follow Selectors. II
Log Scales . o II
Pneumatic Contreoa System . I1
Pressure ‘Gage. I
Recorders. JIT
Time Coritrols. JII
Totalizer. II
Vacuum . . I
Valve Activators II
Dry Feed System. . II
Pressurized Gas System . 11
Solution Feed System . I
ELECTRIC POWER EQUIPMENT
Induction’ Motor. CII
Small Moto<.. . . . I
Squirrel Cage Motor LII
Synchronous Moty - LI1
Delta Transformer. A1
Y Transformer. LII
Eléectric Circuits. I 11
Manual Switch Gear . II
SMALL GASOLINE POWER EQUIPMENT. . .. I
LARGE' GASOLINE POWER EQUIPMENT. . L LIT
DIESEL POWER ECUIPMENT. ... . .« I,IL,III
AUXILIARY EQUIPMENT
Speed Reducers LILII
Centrifugal Blowers. . .I,I1
Reciprocating Compressors. .I,II
Rotary Positive Displacement
Compressors. - I,IT
PRE AND PRIMARY TREATMENT
Screening & Grinding: Barminutor. 11
Screening & Grinding: Hand
Cleaned Bar Screen . . 1

3 q
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Subject . Level Subject Level
*  PRE AND PRIMARY TREATMENT continued Nitrite. . JII
' Grit Removal: Cyclone. . . . . . . .II Specific Conductance . .11
Grit Removal: Hand Cleaned .-. . . . I SVI-SDI - Sludge Age . LI1
Primary Sedimentation: Combined Total Dissolved Solids 11
H Sedimentation/Digestion . . . R ¢ Total Solids S |
Primary Sedimentation: Rectangular LIT Turbidity. JII
Pumping Station: Bubble Control Volatile ‘Acids CIT
Duplex, Two Speed . . LIT
~Pumping Station: Wet Well Mounted
Lift Station. . .. ., . . . . ... o1 SUPERVISION
SECONDARY TREATMENT - Planning . -1V
Trickling Filtration: Roughing Coordinating . IV
Rotary. .. . e e .’. SR | Directing. ) -V
. Trickling Filtration Single ¥°rk Delegation. oIV
; nspection . LIV
. Stage, Rotary « . S §
Aeration: . Aerobic Digestion PERSONNEL .
Mechanical Propeller Aerator. . . III Interviewing . v IV
. Aeration: Extended - Air . . . . . . 1 Orienting. LIV
Secondary Sedimentation: Circular Evaluating . IV
Center Feed, Suction. . . . . .II,III Disciplining . A
" Package Plant: Under 25,000 gpd.:. . I Dismissing . . . . . LIV
Package Plant: Over 25,000 gpd . . .II Development. IV
Lagoons: Aerobic . . . . [ | Staffing . LIV
Lagocens: Facultative . « . . . . . . I Training . LIV
Aeration: Mechanical, Fix . Safety . IV
Bridge, Surface . . . . . . . .IL,III REPORTING . .
SOLIDS HANDLING Daily. . . « . « - LIV
Sludge Digestion: Fixed Cover, Weekly . IV
Gas Recirculation, Rotary Monthly. IV
_ Positive Displacement Compressor, Annually . L1V
External Heat Exchanger, Single Regulations.” . LIV
Stage, Flame Arrestor & Gas FINANCIAL
. ‘ Production o e e v o« o« WJIT
- ~  Sludge Conditioning & Dewatering Purchasing . ) IV
i . Single St Elutriati I1 Inventory Cortrol. IV
ngle age utria .on o Budget Preparation . IV
Solids Disposal: Landfill. . . . . . I Budget Review. ) IV
Solids Disposal: Multiple Hearth . III Bonding & Grant Procedure. 1V
DISINFECTION ' PUBLIC RELATIONS
Gas Chlorination, 150 1b. Complaints 1V
' Cylinder Mounted. . . A § Promot ion. LIV
Gas Chlorination, Ton Cylinder S | Tours. .-. IV
4 Hypochlorination T 1. Seeking Support 1V
ADVANCED WASTE TREATMENT EMERGENCY PROCEDURES
Intermittent Sand Filter S & § Planning . . IV,
Precipitation . . . . . . . . . . .II . N
Rapid Sand Filter . . . . . . . . . .IT Siiéii?i@i“? Co :%3
LABORATORY o : Work Delegation. 1V
CAcddity oo+ o v v o v e e I LEGAL 4
Alkalifilty. . .- v o oo e o I State. & Local Regulations. IV
COD.................II ) .
N Federal Regulations.. AV -
- F/M Ratio . . . S & Local Responsibility "Iv
. Kdeldahl Nitrogen R LI1 Contracts. s « o .« w .iV
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2. As a workbook In self-paced laboratory
courses. '

3. By an operator in his own plant, along
with a knowledgeable person in labora-
.tory skills.

4, By an,operator in his own plant on his
own, with telephone contact to a train-
ing center to ask questions.

- 5. By an operator in his own plant on his

Q
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_veloped a listing
"rials to solve this problem.

own, with assistance reteived from an
itinerant instructor during his peri-
odic visits.

In addition to the SOJ/P and Basic Lab
Skill projects, others are under way or
planned, but it has been difficult for in-

" structors in the water quality fleld to

keep abreast of all the instructional ma-
terials avdilable that might be used by
operator trainees or by an instructor in
preparing his own materials. The- IRIS
project discussed on page 19 has now de-
of Instructional mate-
The present
listing.has over 2700.items that are avail-
able in various forms such as printed mat-
ter, slides, audio tapes, motion pictures,
overhead transparencies and video tapes.
IRIS is available on microfiche (42x) with
access available by ID number, title,
author, source, .type of materlal, category
and subject. Appendix 1 gives more detail
of the system and examples of its products.

<

Coordination of Efforts

‘ The performance-oriented approach of-
fers many advantages in the water quality
control field, not the least of which is
that the adoption of a standardized ap-
proach to operator training will bring
about great savings in overall expendi-
tures for training. The elimination of
duplication of effort with the sharing of
materials is a major feature of the ap-
proach-

A recommended first step in.this coor-'.
dination effort is the adoption of a stan- N
dard methodology to develop performance

objectives (as. suggested in pages 33-36

" and the.éstablishment of a national clear-

inghouse (or committee) for instructional
system development in the water quality
control field.  This would enable each
state agency (and other interested organ-
izations) to place instructional package
worksheets on file and request ones in

other subject areas to assist in curricula,

\ N

course and instructional material develop-
ment.

Secondly, all states should make maximum
use of [RIS to keep abreast of what is
avallable for use in instructional programs.
A system for entering new items, updating

_the listings, and transmitting the updated

informat {on to users, has already been de-
signed, and only the administrative details
rcmdin 'to be worked out.

Thirdly, an information system should be
established that will Keep instructional
material developers abreast of what is be-
ing developed around the country. This
listing would indicate what is being devel-
oped, where, by whom, when expected to be
ready and other details. A suggested for-
mat for this effort is glven in Appendix 7.
Note that an item entered into this system
immediately moves into IRIS when it is com-
pleted. Most of the information is the
same as that required by /RIS. Information
of this type would help eliminate duplica--
tion of effort by two or more groups work-
ing independently on the same development

'project.

A fourth effort useful to state agencies
would be a listing ofi water quality control
courses being offered around the country.

An example of a suggested mechanism for ac-

complishing this is shown in Appendix 8. A

review of the information found on the form

would indicate to an agency planner or
other user: '

1. Whether a course is available to fit the
‘needs of operators he wishes to have.
trained.

2. Where, if a course is not available, he
can get assistance in developing his own
course from a person in charge of a re-
lated course.

3. If he wants to develop a course, who
else has already done this and whether
he can benefit -from their experience by
either bringing the instructors to his
location to put on a course, or review-
ing course materials while developing
his own.

4. What information is available about in-

. structional- materials to use in a course
he is considering. :

The national clearinghouse;* or committee,
would have to maintain contact with each
agency that sponsors courses to keep the
listing updated, and then be able to trans-
'mit this information to interested parties.

36
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Section 5: Manégeument Systems

THE STATE INSTRUCTIONAL DELIVERY SYSTEM

Introduction

There is a clear need for each state to
have its own distinct instructional system
and mechanism to coordinate, guide or reg-
ulate the development and use of instruc-
tional programs. and materials for-opera-
tors in the state. The following discus-
sion explores the essential points that
should be considered in the establishment
of the instructional delivery system and’

what this report will cdll a "State Train-

ing Coordinating Committee."

" Program Management

Most states do have some mechanism for
managing some aspects of water quality in-
structional programs. In some states, a
governmental organization such as the '
state regulatory agency or an educational
institution provides the leadership and
directs a program for new entry and up-
grade training for operators. In other
states these efforts are directed by pri-
vate organizations set up for this purpose

-or by some of the professional organizations.

In most cases the organization covers
one or more aspects of the coordination
and training need, but often does not in-
clude all aspects. Table 6 summarizes the
major ‘activities that should take place in
the State Training Coordinating Committee.
It may not be necessary for the organiza-
tion to control the budgets and operation
of these activities (usually it cannov. be-
cause they are housed elsewhere in state
government or private organizations), but
it must coordinate all the activities. for
maximum effectiveness in providing the
quantity and quality of manpower needed.

For maximum effectiveness, each state

should work closely with a national effort.

Such an effort has begun and 1is described

N
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onh page 40. The most important first
effort is to open lines of communication
between state coordinating committees and
the national coordinating committee. R

Program. Area Definition

In developing a state instructional sys-—
tem for water quality control, one of the
initial efforts of the State Training Coor-
dinating Committee -must be to define the
types of treatment plants, the process
units in these plants and each component of
each process unit. This has been done in a’

- number of efforts which can serve as models

(EPA, 1973, and Charles County Community
College,.i975).

In most states several branches of the
educational system are involved in instrue-
tional programs of interest to the managers
of the state'$ operator training program.

‘THe groups may dnclude (1) universities

which are preparing engineers, scientists,
and managers; and (2) the community col-
leges or technical education centers pro-
viding technicians. Both groups provide
short term courses on specialized tgpics.
In addition, many state agencies supply
funds for special courses, technology trans-
fer seminars and the like. Funds from fed-
eral agencies often funnel through state
agencies for manual development and courses.’
Coordination of these activities would not
only allow for more efficient utilization
of state controlled: funds, but also allow
for coordination with other states, federal.
agencies and otherfinterested organization&

Since’ most states have control of theif.
instructional efforts, it is reasonable/
that they should also control the quality

‘ of the instrfuctors: used in these efforts.
~All too often someone is selected as- ‘an in-

structor because of time spent in a/posi- _
tion where he has been exposed to the sub-
ject matter of the pveposed course. This

.

4
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Table 6 . ,
Water Quality Manpower Management Activities

F)

SEE THESE PAGES

AGTIVI ; "
/ GTIVITY DESCRIPTION o VORE DETAIL
: -
Personnel categories “Names of personnel categories such as Pages 13-17
operators, shift foremen, chemists,
_ managers, sample collectors, etc.
Performance definition . Description of performance required by Appendix 6
v each category listed above in each
level.
Manpower fieeds Numbers of persons needed, where and when. Pages 13-17
assessment ' '
Performance required Detailed performarnce objectives for every Appendix 6.
- s aspect of eggh level and category de-
" fined above. : . .
Evaluation questions Translation of performance objectives into Appendix 5

evaluation questions to be used in

training as well as certification.

Instructiqnalvsystem"
development

Instructor development

Design of instructional delivery system
to meet operators' needs. -

Training of instructors to carry out

Appendices 2, 4

Appendix 3

various instructional delivery programs.

Instructional material

-

activities by federal, state, local -and

Development of instructional materials
for use in various delivery methods.

. Pages 33-36
- Appendices 2, &

Pages 37-41

Appendices 1, 7, 8.

development
Coofdinagion Coordinacing allocation of funds and
private organizations.
Informing

Keeping all levels of persons engaged in

instruction informed.

13

experience,, however, does not necessarily

mean that he will be a :successful instruc-

tor. An effective instructor must:

1. Have technical competence in the sub-
ject area.

2. Have the communication skills to trans-
mit his knowledge to the operator.

3. Have the personality to motivate the

. operator so®that he will be able to
actomplish the stated performance ob-
jectives in the minimum time and most
efficient manrer.

If higﬁ quality, self—paeed'instruction-
al materials are made available té opera-
tors, the materials themselves will com-
municate the subject matter, and all that
is - left is to motivate the operator. How- .
ever, instructors will be needed in many

",

o /0 A
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trauining situations, and a systematic ap-
proach should be used to prepare persons
for this role. Appendix 3 coﬁtains a list
of objectives developed for.a !series of
trainingpcourses thgt,prepare{instructors
for the water quality control field. Be-
sides the technical competence the instruc-—
tor brings to ‘the course, the trained in-
structor will go away with expertise in
communication skills and instructional sys-
tems development techniques as outlined in
Appendix 3. ' K

ey

Performance Definition

The State Training Coordinating Committee.

must have some means for setting priorities

38. : . P,
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for new entrigs into the field,

e
¥

of training needs. With the performance
objectives defined for all four levels of
ABC grades (CCCC 1977) in the wastewater
field, it wOuld be expeditious for the
State Training Coordinating Committee to
keep an up—do—date inventory of which per-
formance catEgories most frequently are not
being met in|plant opetrations. ' This in-
formation, coupled with the numbers of

‘persons involved with,these operations, .

will set the ltraining priority. Of course,
there will bd -a base-line training effort
upgrading
of personnel, and the incorporation of new
technology in the field. Several efforts
have developed methods for estimating fu-
ture manpower requirements (see pages

13-17).

ABC has reviewed existing certification
practizes (ABC, 1976b, 1977a). In addi-

‘tion, ABC has used the detailed objectiv-s

developed for the four levels of ABC (CCCC,
1977) (see Appendix 6), and.has suggested
procedures for converting these objectives
into certification exam questions (ABC,
1877) (see Appendix 5). This, material

ith its associated workshop will assist
he states ,in. developing not only perfor=

. ance-oriented certification exams, but

also exams which will meet Equal Employ-
ment Opportunity Commission (EEOC) require-
ments. Appendix 5 gives an example of an
objective from Level 1 for a primafy sedi-
mentation unit, the test item specifica-
tion for generating a certification exam
question, and the exam question.

EEOC Requirements

In recent years the relevancy of certi-
fication exams as a measure of on-the-job
performance has-been questioned and law
suits have begun in two states (Texas and
California). Recent federal regulations
outlined by EEOC have spelled out require-
ments , to be met“see Appendix 9). The
important point here is that persons in-
volved in training and certifyingoperators
must consider the implications of these
legislative and judicial acts. If they do
not, the courts will set the basis onwhich
operators are certified. '

The Civil Rights Acts of 1964 (U S.
Government, 1964) included the first men-
tion of what might be constructed as ille-
gal selection procédures: ’

". allows employers to give and to

39 .

act upon the results of any profes-
sionally developed ability test pro-
vidéd that such test, its administra-
tion or action upon the results, is
not designed, intended or useq to
discriminate because of race, “tolor,
religion, sex or national origin."

Although this early law did not mention
training and certification directly, a later
administrative ‘interpretation did. In 1970
the Equal-Employment Opportunity Commission
stated -(Sharf, 1976):

"The term test is defined as any

paper and pencil or performance

measure used as a basis for employ-

ment decision. The guidelines in

this part apply; for example, to

ability tésts which ‘are designed to

measure eligibility for hire, trans-

fer, promotion, membership, tralning
referral or retention.

Thus, it behooves training and certifi-
cation authorities to be ready to demon-

- strate that selection procedures are jgb

related. Two types of validation are re-
quired, oontent validity and criterion-
related validity (see Appendix 9 for a dis-
cussion of these termg). A review of these
topics will indicate the soundness of the
per férmance-objective approach discussed
earlier 'in this report and its applicabil-

"ity to the requirements of EEOC.

v

Manpower Instructional System

Development and’Delivery

" money for any state ef

39 . ...

Perhaps the greatesg@iav4ngs in time and
rt will accrue from

the willingness and ability of the-State
Training Coordinating Committee to coordi-
nate its training effort with other public
and private groups., both inside the state
and with other state and national organiza-
tions. On-pages 23-25, detailed ap- ’
proaches were described on the development
of performance objeéctives and translating
these into courses and curricula. In addi-
tion, schemes were proposed for listing in-
structional materials avgilable (IRIS) (Ap-
pendix 1), instrictiona@® materials upder -
development (Appendix 7), and courses, .
available (Appendix 8). If the State Train-
ing Coordinating Committee aetively parti-
cipates .in these activities, duplication of
effort would .be minimized, thus. saving both
time and’ money Also, the standardization

“of production techriques would increase the

’
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o
usefulness of each new item produced.
Efforts to provide this kind of cooper-

ation are in effect in some arcas, for
example, in Maryland, which has a coordi-

nating group made up of the organizations ©

indicated in Table 7. This group meets
periodically to exchange information about
training activities and to plan additional
cooperative efforts.

Selling the Program

Traditionally, training has not been a
high priority item with top managers and
decision makers, and as a result several
innovative efforts have been'needed over
the last few years in order to reach these
pefsonnell T

In. South Carolina a series of 10 work-
shops was held to increase the awareness
of elected and public officials to their
obligations and responsibilities. These
workshops, entitled "WHO IS RESPONSIBLE
FOR CLEAN WATER?," stressed the need for
training and assistance available to the
community to obtain this training. Appen-
dix -10 contains sample materials from this
workshop. '

In Texas.a slide-tape presentation’ was
prepared to se at meetings where public
officials learned about the roles they

. should play in improving facility opera-

tions. Public service announcements
(PSA's) have also been used to alert pub-
1lic officials, as well as the general pop-
ulation, to the importance of their treat-
ment facilities. (Federal regulations re-
huire TV and radio stations to include -
some public service announcements in their
programming.) Appendix 11 reviews. two of
these public reélations efforts.

Selling techniques are required not’
only with management, but also with those -
who will benefit from the training. Too
frequently the operator recelves little if
any reward £or the effort put into train-
ing, and the common rewards of increased
pay or responsibility are not as widely
practiced as they should be. "For any in-
‘structional gystem to be effective it must
clearly show the prospective trainee how
he will be rewarded for the effort. Many
rewards are common, such as increased pay,

- prestige, responsibility and privileges. -

Q
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geports about the use of these various
techniques should be widely disseminated.

Keeping the operator aware of qﬁﬁortunities'

.

WPCF.

: ' N
can be handled by periodig newsletter, .Kp-%
pendix 12 gives an example of a necwsletter
used in South Carolina (the example shown
is concerned with training opportunities).

Onhe most important aspect of selling
training to management is to collect hard
facts of the costliness of not training and
not having proper management systems for
operational personnel -- information on
such items as: ) .

1. Capital cost of municipal treatment
plant per operator (as compared with
industry). C : '

2. Dollar value of savings to plant attri-
buted to improved performance of staff.

State training personnél should make col-

lecting this kind of information a priority-

{tem so as to have some powerful facts to
marshal when dealing with the setting Bf
program priorities.

)
T

e

. .«
NATIONAL TRAINING COORDINATING COMMITTEE
The effectiveness of the State Training
Coordinating Committee suggested in the
previous sections.will.be greatly enhanced
if there is a National Training Coordina-
ting Committee to serve as a clearinghouse
for information. Such an organization is
already in existence and has begun to coor-
dinate activipies within the United States
and Canada and to pool information on oper-
ator training materials and activity. The
organization is a Committee with key mem-
bers from four assoctations concerned with
operator training: ABC, AWWA, FACE, and.

¢

Recommendations contained in the' report
Roles and Responsibilities for Developing
a Comprehensive StaterWater.and Wastewater
Operator Training Program (ABC, 1976a)
formed the basis for establishment of the
Committee. The Committee will seek to_ ac-
complish two objectives in the near future.
First is the establishment of an operator
training communications system beginning
with the .identification of state and pro-.
vince training contacts. (Appendix 13). The
next objective is a major project to com-
plete a matrix ‘to assess available training
material. . The mdtrix was begun as an ap-
pendix to the ABC report, which also pre-

_sented criteria for new material develop-

ment. Being aware of several ongoing pro-
jects which would provide useful information
for the matrix, the Committee will seek to
establish close coordination with them.

. {
f/ . :
. 1£l)uﬂf : PR ;A}‘
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. Table 7
Maryland Advisory Commuttee for Training of Water and Wastewater Operators

ORGANIZATION

American Society of Civil Enginéers
Charles County Community:qulege

Cheaspeake Section, Amerisan Water Works
Association :

Cheaspeake Water and Pollution Control Section
Civil Engineering Department, University of
Maryland .

Environmental Manpower and Education,
Department of Natural Resources

Maryland Board of Certification
Maryland Environmental Services, Department
of National Resources )
Maryland Municipél League
. ] Maryland Operators Association
/ Office of Director, Environmental Health .
. - . Administration, Department of Health and
Mental Hyglene

Operations Section, Division of Water and
Sewerage, Department of Health and Mental
- o Hyglene
Pub11c Water Supply Section, Environmental
Health Administration, Department of Health

v and Mental Hygiene t .
Washington Suburban Sanitation Commission ’
. -Water Resources Admlnistratlon, Department of 7
P

Natural Resources /

O
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 In summary.€ach state should establish
or designate an organization to coordinate
operator training activities in the water
quality control field. This State Train-
ing Coordinating Committee must have the-
authority, personnel and funds to do the
job effectively. Tasks to be accomplished
include the establishment of development
standards for training materials, develop-
ment of delivery methods and an overall
instructional delivery system, maintaining
information systems for materials and ‘
coursés, and providing information ser-
vices such as newsletters and workshops.

ALl this can be greatly facilitated if

each state-will keep the National-:Training .

Coordinating Committee appraised of its
activities and is willing to share its in-
formation and efforts with'this national
group and other state committees. (This
kind of effort has already been started,
as discussed on page 40)

To be effective, each State Training
Coordinating Committee must make maximum

use of funds and funding sources available

Section 6: Recommended Approaches
to Management Organization Structure

43

-

to it. The organization should develop
plans to tap all possible sources, such as

‘federal agencies, state legislatures, pay-

as-you-go plans, etc., and information- about
successful, innovative funding strategies
should é} channeled through the.natiomal .-
coordinafing group. . -

The 'atioﬁal ofganization should serve -

to bring tight focus to the development of
new approaches to training. This ﬁight be
accomplished by obtaining grant money it-
self to conduct efforts or by funneling
funds to state organizations that have
demonstrated competence in particular areas.
The national organization should assist.
funding agencies in selecting contractors, .
evaluating quality of efforts on grants,
setting.standards for instructional mate-
rial development, and evaluating graduates
of program% for improved performance on the
job.

H

1N
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. INTRODUCTION

The four states -- Illinois, New Mexico,
New York and South Carolina -- which pro-
vided much of the information, evaluations
of the state of the-art of operator train-
ing, and suggestions for future directions
contained in this report, all have in-
structional delivery programs and philos-

“ophies that can be looked at as represen-

tative of many other states. In this sec-
"tion some of those specific ideas and pro-

- grams are outlined as examples of current

approaches to operator training. The dis-
cussions that follow were provided by the
four states.

" ILLINOIS

Many wastewater treatment facilities in
I11inbis can achieve a higher degree of
treatment than is presently being accom-
plished. A number of plants demonstrating
less than optimum treatment are in fact
hydraulically or organically underloaded.
Therg are a number of reasons for such un-
satisfactory performance. It may be due
partially to improper assumptions in de-
sign, construction errors, to improperly
evaluated industrial wastes or to unexpec-
ted infiltration/inflow. It is, however,
generally agreed that the major deficiency
in achieving optimum operation of Illinois
wastewater treatment facilities is due to
inadequate operation and maintenance pro-
cedures.

The primary objective of an effort
called Project Optimize is to improve
significantly the operation and mainte-
nance of 150 specific Illinois wastewater
treatment facilities through a multi-media,
multi-technique approach, and to train or
upgrade instruction capabilities of 24
operator-instructors, while concurrently

" improving the training and operator assis-

tance capabilities in the state, The

.45

.

| Section 7: Examples of Instructional Delivéfy Progrémg In Use

operation and maintenance procedures of the
plants included in the program are studied
prior, -during and following the actual
training phases of the project in order to
evaluate program effectiveness. As a re-
sult of this evaluation, it will bé possi-
ble quantatively to substantiate or reject
the generally held opinion that operator
training is a necessary antecedent to opti- .
mum operation and maintenance procedures,
and that it results in a favorable cost-
benefit ratio. :

The cost-benefit ratio of operator
training has been the subject of earlier
studies. Most notable is the Harbridge
House, Inc., study, "Effectiveness Evalua-
tion of Operator Training Conducted Under
the Public Service Careers Program," a
study of experience in a selected number of
Texas cities. While this study indicates

‘a cost~benefit ratio of.$91 for every $1

expended, several factors should be noted.
The study relied heavily on data from
treatment facility self-monitoring reports.

‘The use of such report: information must be

placed in proper perspective. Where labor-
atory facilities are inadequate or improp-

‘erly maintained and technical personnel

inadequately trained, analytical results
must be considered suspect. General exper-

‘ience in Illinois indicates such\analytical-

data to be frequently invalid and mislead-
ing. The training of personnel to perform
propér analysis and to evaluate results is,
in fact, a recognizad need in operator .
training. The Texas report attempts to
show in a tangible way the benefits of
training. While such tangible measure is :,
most impressive to the budget-minded admin-
istrator, it is most often the difficult to
measure, intangible factors that must be
considered; namely, the commonweal of the
people and their environment.---Lt- is rea-
sonable to assume that in Illinois, as 'in
Texas, many operators are responsible for
waste treatment facilities valued at
$200,000 or more. The Texas studies showed

43
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that the estimated capital investment per
operator ampunted to $64,033, compared to
a $10,200 capital investment for the aver-
age production werker. It is reasonable
to assume that the situation in Illinois

is analogous.

It is not, however, the intention of
Project Optimize to evaluate the effec— |
tiveness of training in dollars of return,
but rather to demonstrate that optimum
operation and maintenance can result from
intensive training of facility operators.
Some indication of the benefit of trained
operators is contained in the "Statistical
Summary of Preliminary Survey of Operator
Training and Education," an unpublished
report prepared by the Operator Certifica-
tion and Training Unit of the Division of
Water Pollution Control, Illinois Environ-
mental Protection Agency. This study,
covering 1,415 (59%) of the waste treat-
ment facilities in Illinois, considers the
adequacy of laboratory facilities and op-
erator training as compared to plant ef-
-fluent quality. The study, based cn a -
survey of surveillance personnel, indi-
cates a substantial improvement in opera-
tion and maintenance of waste treatment
facilities as a result of operator train-
ing. Y

However, if
tenance are to
ing, two basic
and achieved:
(2) meaningful

result from operator train-
concepts must be recognized
(1) total involvement and
instruction.

There must be total involvement of ap-
propriate state and federal agenciles, as
well as owners and operators of wastewater
treatment facilitiés. Also involved should
be operator organizations and professional
groups such-as the Illinois Association of
Water Pollution Control Operators, the
I1linois Society of Water Pollution Con-
trol Operators, and Central States Associ-
ation of the Water Pollution Control Fed-
eration. The importance and impact of
local operator groups on operator training
and on operation and maintenance practices
cannot be overemphasized. Involvement
must include not only a consensus of plant
owner, operator, government, and operator
organizations that training should occur,’
but active support of such training, in-
cluding provision of the necessary equip-
ment, tools and supplies with which to
utilize training received, and an on-going
‘communication and the exchange of perti-
nent information among all involved parties.

“knowledge and skills..

optimum operation and main- °

To be meaningful, instruction in the
operation of wastewater treatment facili--
ties must be relevant, transferring usable
The operator,
equipped with new knowledge and provided
with the necessary and appropriate tools
and supplies, should be able to achicve the
optimum level of operation and maintenance
for the “acilities under his control.

Recognition of operator training needs’
and accomplishments must be included in
local, state and federal program plans,’
along with provision for appropriate oper-
ator incentives and rewards.

Project Optimize, then, addresses itself
in ‘a responsible manner to operation and
maintenance deficiencies resulting from
inadequately trained operators. For ease
in reference, the overall program has been
divided into five basic Elements: :

Element .I

Management Awareness: Yo increase sub-
stantially the awareness and support of
municipal officials for the need for opti-
mum operation .and maintenance of wastewater
treditment facilities through 24 seminars
reaching 15000 to 1,200 officials.

Element II

Instructor Development: -To train or
upgrade the level of 24 operator-instructors
through the development and demonstration
of innovatdive instructor development tech-
niques. After development, these instruc-
tor techniques will be available to train
additional instructors.’

Element III

Operator Training Assistance: To opti-
mize the operation and maintenance of 50
specific wastewater treatment facilities
through intensive operator training and
assistance, and to provide varying degrees
of in-plant, in-depth, specialized assis-
tance to an additional 100 facilities. This

Element will also be utilized to improve

operator assistance capabilities of agency
staff, particularly -staff not currently
experienced in this area.

AN
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- Element IV

Centralized Instructor Aids: To devel-
op "an inventory of training aids as an
adjunct to improved operator training
techniques. ' .

Element V -

Program Evaluation: Tc evaluate the
activities of Elements I tarough IV and
determine whether a significant improve-
ment in wastewater treatment facility op-
eration and maintenance has resulted..

Project Optimize is funded by the

.Illinois Environmental Protection Agency

and the U.S. Environmental Protection
Agency. Directly or indirectly, the pro-
gram will ultimately affect nearly every
facility in the.state, (1) through sub-
stantially increasing the awareness of the
need for optimum operation and maintenance

‘of wastewater treatment facilities) (2)

through improving the level of operator
training, and (3) through enhancing agency
staff operator assistance capabilities.

NEW MEXICO .
Operator Training Approach

""its per semester for sophomores.

The proper operation and maintenance of
municipal wastewater treatment facilities
and the.resultant improvement in water
quality can only be abcomplished with ade-

‘quately trained utility operators. To
-provide these trained operators, the State

of New Mexico, utilizing federal, state
and local funding and services, supports
several operator training programs. These
programs vary from regional private train-
ing programs (local associations of util-
ity operators) to an extensive two-year
Associate of Arts Degree Program at New
Mexico State University. Those programs
presently in operation or proposed are as
follows (see also Table 8 on page 48).

Utility Operators Vocational Education
School -~ New Mexico State University: This’

‘Associate of Arts Degree Program consists

of a carefully constructed curriculum hav-
ing an average of 16 college credits per
semester for freshmen and 18 college cred-
The pro-
gram divides’ its emphasis between opera-
tions type courses and lab courses.

45
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the year approximately 33% freshman and 25%

" sophomore instruction time is allocated to

lab procedures. This training program was

-initiated using CETA, EPA and state funds,

which were used for capital equipment and
first-run ggpport. The school- is becoming
self-supporting via university funding,
tuitions, etc.

0.J.T. Program (Carlsbad Area): This
program for training utility operators
utilizes the "Sacramento Operators Course'
as its basis for instruction and -course
construction.. The program will provide

- training for the southeast area of the

state, thus allowing a reduction in travel
to and from classes by students and in-
structors.

Basic course structure consists of .the
students meeting for one day a week at a
central location for classroom instruction
and the instructor providing on-site in- -

_struction at the students' worksites on the

Total enroll-

[

remaining days of the week.
ment is projected to be' 22 students.

Texas- A & M Short Schools: Modular in=-
struction schools' team—taught by profes-
sional instructors from Texas A & M, these
provide fill-in coverage of subjects not
presently taught or inadequately covered by
existing instruction.

Lab Techniques and Procedures Course:

-This consists of three one~week courses

which prévide instruction and hands-on ex-
perience in lab procedures and techniques.
Instruction will include NPDES Reporting
Requireménts

N.M.S.U. Annual Short School: This pro-
gram ig a five-day technology transfer and
training school for utility operators, con-
ducted by New Mexico State University.

New Mexico Water Supply and Pollution
Control Association: In addition to "the
above training courses and schools, the New
Mexico Water,Supply and Pollution Control
Association holds short schools for train-
ing of utility operators. These consist
primarily of four three-day schools and one
five-day short school. Average attendance
is approximately 80 students fotr the three-
day schools and 200 sfudents for the five-

‘day schools, about 1,960 man days training

a year. Because of widely varying subjects '
taught, it is impossible to allocate time

- spent between operations and lab instruc-

tions.
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Table 8

New Mexico Training Programs

) . ' ‘Level of
. Title Purpose Target Group / Training
1. Circuit Rider Inprcve selected Plant operators Operators and

: 7 operational materials : technicigns
2., Entry Level Utility Provide basic skills New municipal Opetatofs
operators II - IV

Operators Program

to new.operators

3. Entry Level Utility
Operators Program,
Federal Manpower
Programs

New and current
operators ’

Train entry-level
personnel

-

Operator I

4. Entry Level Utility

Operators, New
Employees

Improve operator

Preoperation 1
skills and plant ‘

-operation

Operator 1

-

5. Extension Outreach;

. Solve-immediate

Plant operators and’

fOpefators,

Troubjeshooting operating problem supervisors technicians
: through educational and engineers
process
6. Monthly Association Continuing education Plaut operators, Operators .
Training Sessions for improved manage- supervisors and I, II, III
- ment, operator skills management .
7. Annual Short School . Continuing education Plant operators, Operators
: . for improved manage- supervisots and: I - IV,
ment, operator skills management Supervisors

8. Short Courses, and
- Interim Short

Technicians,
supervisors,

Continuing education
for improved manage-

Operator IV,
college credit

Courses ment, operator skills management
9. Skill Improvement, Continuing edncation Operatoré Qpé:ators and
for improved manage- 11, III, IV technicians

Training Courses

ment, operator skills

10. Utility Operators
- Associate Degree
Program

New, current "and
potential municipal
management and
operators

Produce trained oper-
ators of potential
managers

Utility oper-—
ators II, IV

11. Training for. -
' ‘Trainers

Fducators in
programs 1 - 13

Produce skilled
instructors

Technicians,
professionals, |
-managers

O
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In addition to these programs, the
‘association also sponsors a 42-week train-
ing program. This is a series of programs
at localized training centers, using the
Sacramento State corresponderice course
manuals and the Texas A & M manuals as
source materials.

h

_State Agency Staff Training

Training for agency staff is provided

‘through the use of both internal and ex-

ternal programs. One of ‘the main methods
of providing that needed training is by °

.sponsoring individual staff members in .-

their attendance at. various training func-
tions, such as the New Mexico Water Supply

and Pollution Control Association Utility -

Operators Short Schools, EPA and locally-
franded short “schools, and short courses
sponsored by various municipalities, agen-
cies or other state agencies.

© Field Personnei: The major training

: program for field personnel is the New

Mexico Water Supply and Pollution Control
Association Short Schools. Of the six
regional offices that make up the field
staff, average attendance at the three-day
-schools is two persons from the .region in
which the school is held, comprising ap-
proximately 18 man-days of training. In
addition, average field staff attendance
at -the five-day short schools is two per-
son’'s from each of the regions, comprising

‘approximately 60 man—-days of training.

In'addition, New. Mexico State Univer-

sity has proposed a series of training

programs for both new personnel and ad-

vanced personnel. This training would be
aimed at providing the new, as well as the
experienced, environmentalist with strong

technical training in the wastewater field.

Central Office Staff Training: For
Central Office personnel, as with field
staff the New Mexico Water Supply and
Pollution Control Association Short
Schools are also utilized as a training
program. This is supplemented with in-
house and EPA training programs. Projec-
tions for staff training consisted of ap-
proximately. 12 staff members attending
various training programs varying from
four hours to five days, giving an estima-
ted man-day training total of 45 man-days

" for FY 77.

“should be helpful.
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NEW YORK

Introduction

There is a severe shortage of expertise.
in the operation of wastewater facilities
which has the:potential for causing defi-
cient use of the massive investment govern-

" ment is making in such facilities. The

problem is not one of inadequate numbers or.
basic capability of people in or entering
the field, but of inadequate..development of
the knowledge, skills and abilities re-
quired after entry.

" Regardless of whether entry-level re-
quirements are maintained as is, or raised,
the nature of ‘municipal wastewater treat-

~ment plant operation is such that a means

of developing operator capabilities is re-
quired once the operator has been employed.
A total system of entry-level, on-the-job,
upgrade and special purpose training is
required and suggested in this analysis.
This system is mandated by intelligent-
planning to make good use of the public in-
vestment in environmental improvement.

Many elements of the system are now in
place in New York, and most of the others
are under development.. Some may be "ideals"
where full development is not totally
achievable: .

A brief review of the background to the .
current 'state of the. art" in New York
During the Depression,
many wastewater treatment plants were built
for New York State communities under W.P.A.
These were of simple design, generally pro-
viding for the settling out and removal of
solids from'the sewage, followed by disin-
fection. Operational control was limited
primarily to ensuring regular sludge remov-
al and control of disinfectant dosage. Yet,
even then, it wis recognized that operators
of these facilities required certain basic
qualifications if the public health was to
be protected by sewage treatment. Conse-
quently, in 1937 the Public Health Council
set the minimum qualifications & -person
must have for "certification" as a waste- -
water treatment plant- operator. :

The wastewater treatment plant of today
can best be compared to a chemical process-
ing plant. Effective operational control.
demands that specialized technical-capabil-
ities be developed in operators beyond the

o
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basic level which was previously satisfac-
tory. However, the current operator man-

power development system has not progressed

significantly from that which was to pre-
pare individuals to operate the relatively

“ gimple facilities of the past.

Before the entry level, a minimum basic
educational level must be reached. Priox
to certification (i.e., approval of the’
minimally required qualifications), an
individual must acquire specified opera-
tional experience and satisfactorily com-—
plete an entry-level training program. The
individual is then eligible for certifica-
tion,. and for all practical purposes, the
state's impact on this individual's per-
formance is nonexistent beyond this point.

Through continued experience’add a
scarcely available amount of on-the-job
and classroom training opportunities, most
of the state's 1,800 municipal operators

attain what can be identified as the "jour-

neyman' level. That is, they are consid-
ered competent. to operate facilities under
ordinary circumstances, but generally lack
in-depth knowledge, skills.and abilities
which will enable them to adapt to condi-
tions out of the ordinary. Unfortunately,
the nature of municipal wastewater treat-
ment is conducive to extraordinary condi-
tions; -this is reflected by the poor lev-
els of performance at many new facilities.
In'addition, the majority of the new facil-
ities being constructed are of such size
and/or complexity that a "journeyman' level
of competence is no longer adequate under
ordinary circumstances.

A small percentagevof the operating pool

in the .state currently progresses in capa-

bility to the "master'" level. That is,
they develop capabilities to cope with ex-
traordinary circumstances and the complex
problems associated with the advanced
technology. The primary problem with the
state's current capakilities is that the
number progressing to the "master' level
is inadequate. .

This cannot be attributed to the apti-
The minimum
qualifications required of operators, while
realistic, are high. The source of the
problem is that the state has” not taken
measures to assure the availability of the
resources necessary to develop the capa-
bilities of the operating pool to the level
required.

The problems which could potentially
result from failing to provide these re-
sources are substantial. In the period
between 1965 through 1978, approximately
$20 billion will have been spent on con-
struction of wastewater facilities in New
York State.  If the facilities are not op-
erated properly,’a‘large percentage of this
investment will have achieved no benefit.
Wastewater treatment plant operational'
staffs are the people ultimately responsi- -
ble for the protection of this public in-

vestment and its efficient use, as well as

the protection of the public health and the
environment. ’

The only apparent alternatives to reduc-
ing the number of plants failing to meet per—
mit conditions are assuring adequate manpower
development, making capital imprcvements to
the facilities, using enforcement action or
accepting substandard effluents. Capital
improvements will prove extremely costly
and still may not achieve the desired re-
sults. Enforcement, while it will ulti-

mately be required in a number of instances,

may prove impractical for wide-scale appli-
cation to municipalities on a.significant
basis and ‘is not a solution in itself. Even
if a municipality is subjected to perdalties,
it must then still solve the problem of
substandard plant performance. Accepting
the substandard performance cannot be con-
sidered, given the magnitude of the invest-—
ment in water pollution control the public
has made.

What is identified in the following
analysis is a system which, while not the
solution to all plant performance problems,
can provide reasonable assurance that few
such problems will be attributable to the
manpower elements of operation. The cost
of this assurance is small compared with
that of the original :investment and the
other alternatives cited above.

System Elements - Conceptually

The system has been designed to assist
in the major objective of New York's Pure
Waters Program -- that is, the abatement of
water pollution —-- through operational man-
power development. In order to accomplish
this, it is ' necessary to provide broad
training in the fundamental elements of
plant operation to every individual in the
state who will have operational
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responsibility.

'concept.
upon the entry—level increasing the oper-"

4

This is being provided
now and must be maintained. In addition,
intensive training must. be provided for a
lim;ted number of individuals for two
interrelated: purposes. First is the
achievement o the "master" pool of opera-
tors referred to above. Second is the
need to have the capability of assisting
specific plants with manpower-related

" operational problems which cause deleteri-

ous impact on the environment. A concep-
tual description of each major element in

the system is presented below. (See Table 9).

Entry-Level Training: Since 1965 the

_state has supported’ this level of-training
by contracts with educational institutions.

The three basic consideérations behind this

effort are:

1. The training’ is essential for assuring
that. those responsible for facility
operation have the fundamental know-
ledge required to meet their responsi-
bilities. Each and every certified

operator in New York must have at least

this level of training in order for the
water pollution program to have any
measure of Success.

- 2. The Department should continue to meéet

a portion of the costs required for
conducting this training. This is nee-
essary to maintain the quality of the
courses through-use of the highest cal-
iber instructors,- updating curriculums,
adding new courses to keep pace with
changing technology, scheduling courses
when and where needed, and other means.
-Such quality assurance is impossible to
_attain'through a totally regulatory
- posture, which is the only -alternative.
3. The contracting institutions can .pro-
vide the necessary training more effi-
ciently and effectively than any other
regsource. Over the past 10 years,
these institutions have acquired the
necessary expertise for conducting the
entry-level training, as well as having
‘the ‘necessary laboratory facilities.
More than 1% times the present program
cost amount. would be required for the
Department to conduct this. training
using its own staff and facilities.

Upgrade and Special-Purpose Training:
Although different in objectives and scope,
training at these two levels is similar in
-Both levels of training build

ator's knowledge and skills for better
performance of the individual and, as a

b" Vs

.

result, the treatment plant. Upgrade

training is broader and more general in na- . "

ture and is offered to a larger target :
group. Special-purpose training is more  *

specific .in both nature and target grOup.'”
It is intended either 'to eliminate specific_

problems or to develop specifiec capabili-
ties. ~Both are required for a substantial
percentage of the -state's operators.

1. Upgrade Training in the proposed system

would continue to be offered through
existing mechanisms, but the capabili-
ties of these mechanisms would be in~ °
crecased through the assistance of the
system elements discussed in following
sections. An additional stimulus to the
improvement and increased utilization of
upgrade. training is the concept ‘of re-
newal of treatment plant operators' cer-—
tificates, with continued training as a
requirement. This is an issue which re-
mains to be-dealt with. )
2. Special-Purpose Training, to be conduc-
ted on an effective basis, requires a
method of identifying both the subjects

which need to be presented and the indi- -

viduals who. should attend. Needs for
the courses will be identified by analy-
sis of. operating data on a statewide
basis, field observations’by the educa-
. tional assistance teams, and recommenda-
.tions of operatcrs and Department field
personnel. .Participants will be selec-
ted in a similar manner. The focal
point of the delivery mechanism will He

the training facility, when established,

and the educational assistance teams
discussed in following sections. Selec-
ted participants would attend specific
courses held at the training facility
and at in-plant locations throughout the
state, conducted by staff. of the educa-
tional assistance teams.

Project Aim: As can be seen in this
proposal, the training delivery mechanisms -
of the system range from broad programs for
attendance by all operators to very spe-
cific programs for selected individuals.
The subsystem which is being developed for
identifying the individuals and subjects
for the intensive levels of training, as
well as having broader manpower planning

capability, is given the:name "Project Aim."
‘This subsystem will have two elements: a

data processing and analysis element and an

"element based on professional evaluation
~and Judgment '

The data processing element will have as

s
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Table 9 ‘ .
Comprehensive Wastewater Treatment Plant Operator. -
Training and Development System — Conceptual Summary
SUMMARY ' : METHOD OF TARGET.
ELEMENT DESCRIPTION OBJECTIVE pERFORMANCE GROUP
ENTRY-LEVEL Classroom training | To provide Primarily through | Highly extensive
TRAINING - broad in nature fundamental contracts with - mandatory for
) knowledge educational in- all NYS operator
required for stitutions -~ voluntarily at
plant operation : tended by others
. involved in plant]
_ operations .
UPGRADE Primarily class- To improve Through educa- Extensive
TRAINING "rgom training; knowledge and tional institu- - most NYS opera-

median in speci-
ficity between
entry—-level and
special purpose

skills of oper-
ators beyond the
minimum level
required

tions, supple-
mented by courses

‘lat treatment

plants and at -the
training facility

tors plus selec—
ted other indi-
viduals involved
with plant opera-
tions

PROJECT AIM

Development and
operation of a
sub-system to *
assist in estab-
lishing training
needs and prior-

ities

To’ focus the
intensive ele-
ments of the
system's train-
ing delivery
mechanisms for
achievement'of
maximum pollu-—-
tion reduction

‘|Automated data

system supple-
mented by judg-
ment of system
personnel ‘and
others

All operators and|
treatment plants
in the state

TRAINING
FACILITY

An actual treat-

ment facility with

instructioqal
capabilities
built-in ’

To provide a
base of opera--
tions for system
implementation
where "hands-on"
instruction and

‘| practical demon-

strations can be
provided

To be constructed
at the "head end"

of a major treat—-

ment facility

‘Primarfly for use| -

in special-purposg
and upgrade traing
ing and the prac-
tice and demon-
stration of oper-
ational tech-
niques by the ed-|
ucational assis-
tance teams

. |SPECIAL-PURPOSE
TRAINING

A balanced mix of.
classroom and -
"hands-on'" train-
ing. For specific
trainees and/or

on gpecific sub-
jects

To develop full

capabilities of
selected opera-
tors and to
overcome Spe-

lcific problems .

By educational
assistance teams
at the training
facility, supple-
mented at selec-
ted plants

Intensive - a
limited number of
selected opera-
tors from selec-
ted treatment
plants °

EDUCATIONAL
ASSISTANCE

Total operational
training to entire
plant operating
staffs at their
own facilities

To elimiﬁate

“operational de-

ficiencies when
due to manpower
development
causes at
plants in NYS

By educational
assistance teams

at operating fa=:. .

cilities exper-
iencing opera-
tional difficul-
ties

Highty intensive:
- gelected .oper-
ating staffs
(anticipated max-
imum- impact uapon
plants in S§-25
MGD size range).

Q
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inputs the self-monitoring ard regulatory
surveillance data supplied in connection
with the Permit System and the operation
‘and maintenance data supplied in connec-
tion with the Department's program of op-

_eration and maintenance cost reimbursement.

Also provided as input to the system will
be data on experience and training of in-
dividual operators.

Supplementing this will be the judgment
of needs as assessed by the educational
assistance .teams, Department field person-
nel and other reliable sources. Project
Aim will serve to direct the resources of
the system where they will achieve maximum
results. in improving water quality. To '

- achieve the same results without this sub-

system would require a considerably greater
output of resources.

The Training Facility: Successful op-
eration of the proposed system requires a .
training facility consisting of appropri-

. 53

established as priorities throughProject
Aim. ~

2. Providing special purpose training at the
training facility to those individuals
and in those subject areas established

~as ‘priorities through Project Aim.

3. Providing assistance and instruction to
those involved in providing entry-level
and upgrade training; preparing for this
and the above assignments; developing
training aids for this and the above
assignments; operating the training fa

-cility treatment plant.

In order for effective performan:e cf
these functions, the educational atiyistance
teams will need to maintain their own oper-
ational expertise, which is a major reason
for assigning them.the responsibility for
operation of the training facility. There
should be.three teams alizrnating in the
performance of each of the functions spe-.
cified immediately above. Each team should

A\ ate classroom(s) and other standard in- coasist: of an operator-engineer-instructor
structional necessities. - More important and two operator-instructors. There should
_ ' however. is a demonstration-scale waste-’ also be two scienpiéts as resource persons,
’ water t;eatment plant and ancillary equiﬁ; - primarily ﬁprllaboratory training and anal-
\\\ment which can be used for instructional Zsei;ta project director, and a clerk=
purposes. This requires that the effluent yp :
om the training facility be discharged ] .
inko a large treatment plant, rather than ’ '
- a s 1 plgnt or directgy to,a receiving ~The System - Implementation Details
watery, This will permit operation of the e s .
facility to be determined strictly by th E:zzszzgz’_:”;.?%n%% sziioii ;z;z:?gly
training nceds, without the added con- N & Coor T
straint Of constant production of high water pollution ceiseroul training effort.
vality effluent. It is proposed to maintain the present ca-
d Y pacity. This will provide training for
The training facilit - will be the base approximately 300 operators per year.
for the special-purpose craining, giving . o . L
the trainees the opportunity to obtain Upgrade Training: It is proposed to im
"hands-on" practice and to manipulate the prove the capabilities of tﬁe existing de-
treatment plant éud'equibment during livery system through development of staff
training It will also give the educa- of the Office of Environmental Manpower and
tional a;sistance feams'and "master level" other key Department personnel. The capa-
operators the opportunity to practice ad- bility acquired will be disseminated to
vanced operationmal techniques. The fa- others involved in thg_upgrade trainipg ef-
cility will be the center in the state for. fors s;chiasthigZer—;evel operators and
instructional materials in water pollution academic gs ruc ?rs. ; : . .
control. : : The means of staff development will be
. Educational Assistance Teams: The key attendance .at operational courses and di-
to successful implementatioh of any system rect involvement in facility operations:
is' the personnel-who- ' operate the system. At full capability, training will be pro-
This is particularly true in the, case of vided to approximately 400 operators per
manpower development systems. The educa- year, with the objective being to bring
tional assistance teams will have three them to what has been previously referred
fundamentél:responsibilities: ' to as the jou?neyman level. Thig-figurg
1. Providing in4p1ant*eddcationa1 assis- is highe; than that for the entry-level for
. tance .to operating staffs at facilities "a number of reasons. Individuals may
/
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require training in several -upgrade train-
ing sessions; there is a backlog of indi-
viduals requiring this training; and new

technical and regulatory developments will

require»édditional training of individuals '

to maintain current levels.

- This level of training will be rela-

tively broad-based and for the most part
can be best -provided .locally at education-

_al institutions such as the community col-

- lege network.

In certain instances, up-
grade training at centrally located treat-
ment plants and at the st.tfs training cen-
ter will be most effect;ve.

_Project Aim: -The development of Project
Aim was initiated under an EPA grant, and
remains in progress. “Details regarding
each individual plant's unit processes,

_the self-monitoring and regulatory sur-

veillance data provided under permit con-
ditions, training and experience records

" of operators and professional: judgments

s

Q

will be integrated into a system. This
system will be used to establish priori-
ties in terms of upgrade and special=~
purpose training which should be provided
operators with special needs for training
or special tdlents to be developed, and
plants at which manpower development will
achieve significant operational improve-
ment. For the total system to achieve-its
intended effect without Pyoject Aim would
require resources several orders of magni-
tude higher. Data concerning approximate-
1y 500 municipal® wastewater treatment fa-
cilities and 2,000 operators will be anal-
yzed in the system for the establishment
of priorities.

Training Facility: The nature-of waste-
water treatment plant facility operation
mandates that, in order to be effective,
training and other facets of manpower
development must include specialized and
intensive elements. The specialized, ins
tensive training can only be given effec-
tively by individuals who are knowledge-
able and proficient in both the practiéal
and*theoretical phases of operation. The
advances which are being made in treatment
technology also require that instructors
keep themselves-current. '

Effective instruction in the special-
ized, intensive subjects which need to be
taught can only be given where the train-
ees have the opportunity to actually.ob-
serve and use, in ‘a training- environment,
equipment of the nature they will be using

\
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at their own facilities and observe as far
as possible the effect of the techniques
they will be learning.

All of the above point out the neces-
sity for a training center consisting of a
treatment plant and instructional facili-
ties. Such a facility is proposed herein.
A substantial amount of the capital costs
required can be provided by the federal
government under the authority of Section
109(b) of the Water Pollution Countrol
Amendments of 1972 (P.L. 92-500).

The facility would be staffed by the
Educational Assistance Teams, with support
services provided by a stenographer andtwo
laborers. Ad8itional annual costs will be
similar to those required for the operation
of a small-scale treatment plant. Opera-
tion pf the facility by- the Fducational
Assistance Teams will enable them to test |
newly developing operational techniques for
process optimization and to develop such
techniques themselves. Such techniques,
when proven effective, can be spread
throughout the state through the various
elements -of the Comprehensive Operator
Training and D%velopment System. -~

It will also previde the opportunity for
truly practical training. Approximately
300 operators will be trained at the facil-
ity each year. The majority of the train-
ees at the center will be receiving special-
purpose training which can only be given at
such a facility. The remainder will be re-
ceiving upgrade training, where it 1is evi-
denced that the specific upgrade training
courses in question can be provided more
effectively at the center than at educa-
tional institutions or at centralized
wastewater treatment plants.

The center will also be the focal.point”
for development of instructional_materials
and be important as a resource for the
training of regulatory agency engineers in
the operational aspects of water pollution
control. A key additional use of the -fa-
cility will be £0T.the training of those in
the state who arg instructors in entry-
level and upgrade training programs to as-
sure the transfer of appropriate new devel-
opments at thosezlévels.

Special-Purpose Training: Intensive
{nstruction in the operational control and
maintenance of many unit processes and the
equipment required for these processes is
necessary for'their effective utiIizatIB:?
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and proper upkeep. As stated above,: such’
instruction can only be given effectively
by individuals thoroughly knowledgeable
about the processes and equipment. The
proposed system will develop  the required
expertise in the Educational Assistance
Teams and enable the transfer of .this ex-
pertise by means of special-purpose train-
ing conducted at the training facility and

" at treatment plants during on-site educa-

tional assistance projects.” Approximately -
200 operators per year will receive. this
‘training. The prorated cost of the '
special-purpose element -of the system is
$100,000 per year, primarily in personnel - -
costs.

Educational Assistance: The most in-
tensive ekement of the system will be the
Educational Assistance Projects (EAB)..

The Educational Assistance Teams will con-
duct total training.programs at plants
selected through Project Aim. The EAP
will be tailored specifically to each
plant at which-it is conducted. The ob-
jective is not merely to overcome the
specific operational problem or problems
which may have caused Project Aim to focus
on it. It is to adequately develop <the

.plant staff so that while overcomjpg spe-

cific problems, future operational prob-
lems are avoided.

A minimum of 15 EAP's could be’ provided
‘each year, resulting in the optimization
of the operation of plants selected so
that their improvement would have maximum
benefit to the environment. The EAP's
would also provide for maximum development
of approximately 100 operators per year:
In addition to developing fuller capabili-

. ties for the operation of the plants at

which the EAP's were conducted, these op-
erators will, be the nucleus for upgrade

and other local -training efforts for oper-
ators of additional plants in;their-aéeas.

SOUTH CAROLINA

The. Trainers

Training for operators qof wateér and

‘wastewater treatment plants in South Caro-

lina is provided by, two state institutions:
Clemsonr University and the Techndcal and
Comprehensive Education Sydtem (TEC).  The
university's training program is .directed
by the Office of Operator Trairing, a di-
vision of the Department of Environmental
Systems Engineering, within the College

'

modified,

. Environmental Systems Operator..

55

of Engineering. The TEC system includes 16
locally directed technical education cen-
ters and- colleges around the state and a
state-level Special Training Projects Of-
fice. Both the Office of Operator Training
and TEC are funded by annual appropriations
from the South Carolina General Assembly.

Clemson University: In the mid-1950's,
influential members of the Water and Pollu-
tion Control Association of South Carolina
(WPCASC), recognizing the need for well
trained operators in the state, convinced
the State Legislature to appropriate $10,000
for operator training at Clemson'UniGergity.
Initial emphasis was placed on development
and delivery "of correspondence courses, but
the program gradually expanded’ as annual
appropriations gradually increased, and
today administering correspondence courses
is only one of the Office of Operator
Training's activities.

One of Clemson Operator Training S most
successful and well received projézfs\is
its Short School; an intensive three-to-
four-day review session for operators held
in the spring of each year. Short School
uses performance-oriented instructional
matertals, developed at Clemson,.to refresh
the operator's knowledge of the practices
and procedures of water/wastegafer treat—"
ment. Classes for all certifg
in water and wastewater ‘are offered, and
certification examinations usually are ad-
ministered on the day following the conclu-
sion of the school. One~hundred-eighty-
five persons attended -.the May 1977 Short
School.. '

Short School has become a vital part of
operator training in South Carolina, and
operators, WPCASC and the South Carolina
Board of Certification of Environmental
Systems Operators have regularly Tequested
Clemson to offer two schools per year. In
response, Clemson has planned to sponsor a’
two—day short school in the fall.

Approxtmately two years ago the Office
of GCperator Training began publishing a
bimonthly newsletter, the South Carolina
The Oper-
ator is designed and written for in-plant
operating personnel and attempts to be an
informative,. and entertaining, news medium,
rather than a technical publication.

-Specialized workshops are also a part of
the Operator Training program. ‘ To date, in
1977, workshops in mathematics, operation’
and maintenance of "package" plants

. i;é}' : L -
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and operatiqn and maintenance of’ pumping
stations Have been held.
- persons attended each short course. >

Instructional materials ysed in Short
School and much of thq matérial used in
workshops are developdd at' Clemson by the
Office of Operator Training. For example,
work was completed recently on the second
edition of Math Problems for Water Quality
Control Personnel, a book of 77 problems
presented as an operator woufﬂ.most likely
gn29ﬁhter them in ,a treatment plant. The
préblems were selected from more than 1,500
submisésions from active operators. The
number of words in each problem statement
is held to a minimum, and, to the extent
possible, all ddra are shown in charts, on
diagrams, on reports, etc. The book comes
in two vemsions: as’ a student workbook
and as an instructor's manual. The versa-
til& instructor's manual contains only
problem structures (without data), a for-
mat which allows a single problem to be
used any number of times.

In addition to discharging their train-
ing duties, members of the Operator Train-
‘ing staff serve on the South Carolina
Board of Certification of Environmental

. Systems Operators and the Board's Exam

Development Committee. Until recently the
project administrator of Clemson Operator
Training chaired the Exam Committee and,
in that capacity, did much to promote the
performance-objective approach to exam
writing.

An area infwhich the Office of Operator
Training has potehtial to increase its
service to the state involves extension
activities. For examplé, a specialist to
provide on=the-job straining and direct
technical‘aésiéiance ig needed in South
Carolina, and plans are being made at
Clemson to employ such a person sometime
in the future. : g

TEC: Water/wastewater treatment béiné
_a technical field, participation in ;opera-"
tor. training by South Carolina's technical
ediucation centers has evolved naturally
‘since the TEC system began taking shape in
‘the early 1960s. Most of the training
of fered by T 1s limited to continuing
education courses taught at night and de-
signed to aid persons already in the water/
wastewater field upgrade themselves with
regard to certification levels. These
courses usually fﬁsg-between 12-and 16
weeks and involve 96 to 100 class hours.

An average of 17 \;

¢

‘\\pollege has a program in.water and waste-

e . .- ™ v
Begyeeh September 1976 and May 1977 approx-
imately 500 persons were enrolled in such
courses in South Carolina TECs. Each en-

rollee pays $40 to $60 to attend a course.
2
Two technical colleges offer two-year

associate'degree programs covering both
water and wastewater. Greenville Technical

water technology, and Sumter Area Technical
College awards associate degrees in envi-

{/} .

" Yonmental systems engineering.

’

Other Principals

While Clemson's Office of Operator
Training and the TEC system deliver most of
the training operators in South Carolina
receive, three other organizations play
important roled in determining what that
training will be. These organizations are
the Water and Bollution Comtrol Association
of South Carolina (WPCASC), the South Caro-
lina Department of Health and Environmental
Control (DHEC) and the South Carolina Board
of Certification of Environmental Systems
Operators (the Board bf.Certification).'

WPCASC: WPCASC is a voluntary associa-
tion of operators, engineers,-managers and
other persons with interests-in the water/
wastewater field.. Because it is recognized
by most :decision makers as thé best medium
through which operators can express collec-
tively their views on issues refevant to
the field, WPCASC can have a great deal .of
influence, formal and informal,.on any sub-
ject associated with water/wastewater
treatment. -

Regarding operator training, WPCASC got
involved at the very beglnning of Clemson's
program and, in fact, deserves much of the
credit for the existencé of a Clemson pro-
‘gram. The initial ‘state appropriation used
to establish operator training at Clemson
was granted in response to WPCASC\lobbying
efforts, and the AsBociation has played an
impoftant’role in the development of Clem—
son's correspondence course System. CASC
has worked with Clemson in developing.and
choosing manuals for the courses, holds
copyrights on many of the manuals and han-
dles major portions of the financial mat-
ters assocliated-with the courses. The ?{-
rection WPCASC takes concerning opérator"*"
training largely is determined by the ac-
tione and recommendations of the Associa-
tion's Education Committee (formerly the

39
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School Commi-tee), which was a prime mover
in getting ti e Clemson Short School
started. : ' ’

" ‘DHEC: DHEC is South Cdrolina's health
and pollution control agency and performs
enforcement and regulatory functions. Op-
“erator training is.not a primary concern
-of DHEC, but thé Department does employ a
Manpower Planning, Development and Train-
ing Coordinator within its Environmental .
Quality Control Office. This officer.
serves as the state's official contact
with Federal agencies, such as EPA, which
promote programs and provide funding for
training. .

Board of Certification: South Caro-
lina's ll-member Board of Certification
has its origins in the 1966 mandatory cer-
tification law. The Board consists of
four persons representing WPCASC, three
representing DHEC, two representing Clem-
son, one representing the South Carolina
Soil and Water Conservation Commission:and
one representing the South Carolina Muni-
cipal Association. The legal responsibil-

ity of the Board is that of certifying the
-==——-—-—qualifications of persons working in water

quality and wastewater treatment plants,
based on operating experience, education
and examination requirements.

Additionally, the Board is charged in
its enabling act with assisting and advis-
ing WPCASC and Clemson regarding educa-
tional programs for operators. This assis-

-tance and advice usually is given in two

forms: recommendations from the Board and
‘actions of the Board's Examination Devel-
opment Committee. The Board, for example,

57
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can indicate that a particular manual will
be the primary reference for examinations
for a given level of certification and sug-
gest that trainers use that manual in short
courses and classes. The Examination De-
velepment Committee, which does exactly
what its name ‘implies, affects operator
training in that the information required
of a person taking a certification exam is

_at least part of the information a trainer

wants to impress upon his or her -trainees.

Conclusion

No single person, committee, association
or agency is in charge of all operator '
training in South Carolina. Clemson's
Office of Operator Training and the TEC
system operate independentiy of each other,
and any coordination of effort is the re-
sult of mutual goodwill and willingness to
cooperate. The degree of cooperation be-
tween the two training systems has fluctua-
ted considerably over the years, with the
present trend appearing to be toward bet:ar

communication and association.

Concerning the actions of WPCASC, DHEC
and the Board of Certification, the impor-
tance of these influences is dependent upon
how and to what extent the influences are
exerted. Each of the three views training
from a unique perspective and each is en-
titled to be listened to by traisders. "
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-Appendix 1 :
Features of /RIS

~

OBJECTIVES OF SYSTEM

.. IRIS has been developed with a number
of different kinds of users in mind:

1. Instructors desiring knowledge of
instructional materials.

2. Instructors, authors or publishers
desiring to enter new instructional
material into the system.

3. Developers, authors, publishers or
funding agencies degiring information
on the existence of material in a par-
“ticular subject.

IRIS PRODUCTS
CATEGORIES AND RELATIONSHIPS

The principal concept of IRIS is to

‘supply /the user with a set of information

products which provide efficient access to
available training material. IRIS pro-

“.ducts fall into three major categories:

O

‘Reports, Indexes and Tables.

Each cate-

gory'meets a specific user requirement;

namely: . L

. +REPORTS. These products (Title

Master Report, Identification
Number Master Report) provide
complete bibliographic infor-
mation on. each training material
in IRIS. They are examined by the
user in making a final judgment
about whether the material meete a
particular need.

+ INDEXES. .
Type, Category, Author, Source) do
not provide complete bibliographic
information. on each training mate-
rial. Rather, they provide key
. information (Title, Author, Media
Type, Date, Category and Edu :cational
Level) to allow. the user to rapidly
browse through training materials

ERIC
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These products (Subject, =

materials.

and make initial selections. To
facilitate this browsing, each ~
index is sorted appropriately

For example, the Subject Index
allows you to determine what mate-"
rials are available for a given
subject, such as "Laboratory
Skills "

-TABLES, These products (Code
Definition, Thesaurus, " Source
Name, Source Code) assist the user
‘in using the Indexes and Reports
by providing definitions for spe-
cial codes used in IRIS!

TITLE MASTER REPORT

This product is one of the two mastér
reports provided through IRIS. As a Master
‘Report, it completely describes each train-
ing material in the system. Alphabetically
arranged by the title of the material, all-

authors, sources, types, categories and
subjects assigned - to a particular training
material are defined here. It also indi-
cates educational level, rent or purchase
requirements (cost), publication date and
An objective and concise ab- -
stract describing. the material and its use,
and a "remarks field" describing' special
physical and bibliographic characteristics
of the item, cimplete the record‘entry.

The user iwust know the title of a mate-
rial before ‘'using this report. To facili-
tate this, several indexes (Subjegt, Author,
Source, Type,‘Category) are provided which
allow the user to browse the IRIS system
and select potentially relevant training
During this browsing process,
the user notes the titles of materials and
then consults the Title Master Report to
read the full biblipgraphic’ citation and
abstract before making a final materials
selection.

(323 ' " ' 5,\
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CHEPICAL ANALYSIS WATER QUALITY -

)

EPANCLOEL ' ‘
DES [Gh HANDBOOK OF WASTEWATER TREATMENT SYSTENS

AUTHOR(S) ¢ GOODMAN B L
SOURCE(S)t TECHNCMIC
SUBJECT AREAS!
WASTEWATER TREATHENT PLANTS
AERATION
DCKESTIC WASTEWATERS
REMARKS AND ABSTRACT:

125 PP ‘ ' ‘
GUIOE T7 ADVANCED DESIGN OF DOMESTIC AND INDUSTRIAL WASTEWATER TREATHENT SYSTENS,

TYPELS): PM
casTe 20,00 P LEVEL: 3
PhETREATMENT PRIMARY SEDIMENTATION

CHLORINATION

EPANOLEL]
© PANCBCOK OF WATER RESURCES AND POLLUTICN CCNTROL

AUTHOR(SH GEHM BREGMAN ) TYPE(S): P
. SOURCE(S): VAN NOSTRA CoST: 39,50 P LEVEL: )
SUBJECT AREAS: ‘
HANUALS WATER QUALITY DESALINATION

* WATER REUSE TERTIARY TREATMENT

REMARKS AND ABSTRACT: : , '
PPROVIOES A SECTICN=BY-SECTION ANALYSIS OF THE FEOERAL NATER POLLUTION CONTROL ACT,

T0 MEET THE LAWS REQUIREMENTS, DESCRIBES AREAS SUCH AS PRACTICAL,
MUNTCIPAL SEWAGE; TREATMENT AND OISTRIBUTION OF POTABLE WATERS
BENEFICIAL USE OF WASTE HEAT?FROM INCUSTRIAL FACILITISH:
WUNICIPAL AND INCUSTRIAL WASTEWATER.

EPANOLLE2
NEW CCNCEPTS IN WATER PURTFICATION
AUTHOR(SHé CULP G L
STURCE(S): VAN NOSTRA
SUBJECT AREAS:

NATFR TREATMENT:

FILTRATION :
REMIRKS AND 4ESTRICT:
306994y 103 1LLUSe

TIOE(SH: PH
LEVEL: 3

CULFR L

COsT: 16,359

OPERATIONS [NATER)

PLANT CONSTRUCTION
RESOURCE RECTVERY

COAGULATION

SHONS HOW TO USE AOVANCED TECHNIQUES FOR OESIGNING NEK TREATHENT 'PLANTS OR INCREASING THE!
ENGINFERING DESIGN INFORMATION,

EXISTING ONES. EXAMPLES IN FULL-SCALE USE OF THESE PROCEDURES

TING EXPERIENCES BRING YOU VITAL INFORMATION IN AREAS SUCH 45 HIGH RATE (TUBE) SETTLINGS
IN-DEPTH EILRATION; A FULLY AUTOMATIC METHON FOR OPTINIZING AND.CONTROLLING COAGULANT

WISTE WATER PLANT SLUDGES: ENSURING ACEQUATE € SUCCESSFUL OISIN

\
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WASTEWATER TREATMENT OESIGN

’ DATES 72«00
CATEGORIESt N O P S :
COPYRIGHT?

DATE: 12«00

CATEGORIES: O
COPYRIGHT:

< TRICKLING FILTERS
INDUSTRIAL WASTES

W
§

CATEGORIES: L T
COPYRIGHT: .

DAYE! 16-99

LAHS AND REGULATIONS

EXPLAINS THE TECHNOLEGY REQUIRED

ECONOMIC DESALINATTON; TERTIARY TREATHFNT 0F
OISPOSAL OF SLUDGE RESULTING FROM WASTE TREATHENT
WATER RECLAMATION THROUGH AOVANCED TREATMENT OF -

!

: OATES TA=00
CATEGORIES: T .
COPYRIGHT:

. SEDIMENTATION
WATER TREATHENT PLANTS

\
\

v

CAPACITY AND PERFORMANCE OF
AND ACTUAL PLANT OPERA-
ADVANCES IN COARSE=TO<F INE
COSAGF;

0ISPOSING MR RECLAIMING OF
FECTINNG REMOVING TOXIC HEAVY METALS FRON WATER SUPPLIES,

<

i

-



Q

ERIC

Aruitoxt provided by Eic:

wo

AN

'

ITEM

ede - e - E——————— v —

CODE DEFINITION TABLE

DESCRIPTION

CODE DEFINITLION

. -

ID Number

Copyright Code

[tem Title -

" Publication Date

Author’
Type

¢

Category

Educational iLevel

'

Originacing'Source
Cost
Purchase/Rent Code

Subject

Remarks

. Abstract

-
unique Y-character field com=
prising a 4=digit agency/
program identifier (EPAW)
plus a 5-digit sequence number
{ndi-ates whether item is
copyrighted

title of the material

month and year

up to two

up to four

up to 5 one-character codes
broadly identifying the appli- -
cation area of.the material

defincs educational use level
of material

f."

up to two; identifies organ-
ization responsible for the.
material

approximate dollar amount if
item is available for pur-
chase :

indicatés whether material
can be rented or is available

for purchase

up to 16

“identifies specirl character-

istics of the media -that . -
cannot be -easily quantified-

up to 5-120 character lines
representing a professional
summary of the material

o

C copyright
blank no copyright

AC audio tape cassecaf‘
AR audio tape reel

FS 35mm filmsctrip

MP motion picture

OT overhead transparency
PM printed matter

SL  35mm slide

VC video tape eassette

VR video tape reel

D design

E explanatory

L legal & regulatory

M monitoring &
surveillance

operations

planning

supervision

theory

remedial

basic
intermediate *
advanced' -

WO ST O

Consult Source Code. Table

R loan/rent/free

P purchase

Consult Thesaurus

oy
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Appendix 2
Sample SOJP — Actwated Sludge

For more information contact:
Jos Bahnick

MOTD/OWOP

EPA

Waslgl2 ton, DC' 20460
202—4 -7887
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SOJP NO 5

ACTIVATED

SLUDGE-AERATION
~ AND

SEDIMENTATION

" A GUIDE FOR THE
~ DEVELOPMENT OF

Stanaro D.PERATING Joe Procepures

FOR .
WASTE WATER TREATMENT PLANT

UNIT OPERATIONS

DEVELOPED BY ~
CHARLES COUNTY CGMMUNITY COLLEGY _
LA PLATA, MARYLAND

GRANT. NO 900253 .
. MANPOWER DEVELOPMENT STAFF,

- ENVIRONMENTAL PROTECTION AGENCY.

(Docurhent Cover)
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Process Activated Sludge - Aeration § Sedimentation
1. Operation Fbjectives

2. Brief Description of Process
‘{
1. Conversion of nonsettleable and nonfloatable materials in
wastewater to settleable, flocculated biological groups and
separation of the settleable solids from the water. :

2. Wastewater enters the aeration unit where air is applied to
‘mix the waste materials and biological organisms and to supply
the organisms with oxygen to promote their growth. - The
organisms feed on the waste material converting it to water,
carbon dioxide and more organisms. As the material is consumed
or entrapped by the organisms, a floc, or grouping of organisms
is formed. The“water and floc flow to settling basins where
quiet conditions allow the floc to separate from the water.
The water flows from the.surface of the tank to further pro-
cesses or to a receiving stream and the settled organisms
are returned to the aeration tank once again to be mixed with
waste materials. The concentration of the organisms is
controlled by wasting excess solids to disposal operations.

SOJP NO 5 PAGE NO 2
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l;rocess\‘Abctivated Sludge - Aeration & Sedimentation ©
Fiow Sheet \\\
~te Y g4 & . ADUUSTABLE
—— LTI WENRS.
3 CLARIFIER
‘.
=l AERATION TANK >4
: 1
1 ! 22
X2 SCUP;
—~-2T
- HAG BLOV/ERS DRAI“
% FLOWMETER
2
14 i3
4
= AERATION TANK > »p4
PARSHALL ) 2 21
R I Y
< A
T K}
13
MAG
. Na
FLOW
Vi
<| <
) , TD SLUDGE DISPOSAL
/ \ I \ ——E———>  PROCESS
MAGNETIC
CENTRAL CONTROL FLOWMETER
oF AL TLRN, WASTE,
AND AR,
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Process ACTIVATED SLUDGE - AERATION & SEDIMENTATION

General Description of Equipment Used in the Proces s

Flow Measurement

Influent - Parshall Flume - Bubbler Tube Level Sensor

Return Activated Sludge - Magnetic Flow Meter

Waste Activated Sludge - Magnetic Flow Meter

Air Flow, Orifice Plates, Differential Tubes, Totalizer Integrators

Air Application

Common Header, Swing Type Diffuger Arms

Sparger Diffuser - Coarse Bubble - 3/8" Orifice.

Centrifugal Blower, Constant Speed Motor, Manual Valve Control for
flow with Automatic Back Pressure Control

Two Aeration Tanks - Width equal to Depth

Sedimentation

Center Feed Clarifiers with Skimming Device, Hydraulic Suction
type Sludge Collectors, Notch Overflow Weirs

Sludge Pumping

Centrifugal, Varispced Pump, Electric Drive -

Control and Mctering

Central Control Pancl for Return Activated Sludge, Wasting and
Blower Control

SOJP NO 5 ' PAGE NO 4
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STAKIARD OPERATING J0B PROCEDURES

wew S Prepared by _Geoije Mason _ Date 11-26-12
prociss Activated Sludge-Aeration § Sedimentation Approved by
OPERATING PRCCEDURE STEP SEQUENCE AR TON PERATING COALSSEACTFIGATIONS TG
. , GUIDE NOTE
T¢. ROUTINE OPERATION | |
1 Observation |1. Observe surface of |1, Good mixing, minimunilof dead spots g
seration tank once |2, Color-red brown to brown VI-2
every 2 hours 3, Odor-like earth VI-3
4. Foam, color and anount VI-d
5, Foan control sprays on
2. Observe surface of |l Minimum of scum | VII-1,VI-S
clarifiers once every |2, Minimum rising sludge V-
2 hours 3. Minimun suspended materials V-7
\ Check clarifier |1, Level betveen 1/4-1/2 tank depth [ vi-g
sludge blanket and
record once every 2.
hours -
]
4, Observe flow over 1. Even flow V19
clarifier weirs 2, Meirs clean VI-9
5. Observe return sludge {1, Color brown to red-hrown Vi-2
flow 2. Odor-earthy VI-3
3, Even smooth flow I1I-1
2. Equipment 1, Check blower and 1, ISuction gauge‘near 2670 V-44
Checking - vecord readings 2. (il temperature per mfg. specs. . V45
(every 4 hrs) 3, 0il pressure per nfg. specs, | V45
4, Cooling water flow at set point V-4
5. Ammeters per mfg. spec. V-46
6. Phase angle indicator greater than p.8s V47
7. Bearing temperature per mfg. specs. V-48
8, Vibration monitor within specs. V-49
— —

SWPNO
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STANDARD OPERATING J0B PROCEDURES

SPR 9 | * Prepared by Ceorge Mason  Date 11-26-72
PRocEss Activated Sludge-Aeration § Sedinentation ipproved by
{ IOPERATING PROCEDURES - STEP SEQUENCE MTION]OPERH-IN-G GOAISYSPECIFICATIQ.I(.S‘ TRAINING
- o ' . GUIDE NOTE

C-1 PROCESS CONTROL

!

Daily K- 1

o the ‘influent

1. Sampling 1. Collect a flow paced |1,
: composite sample of |2, Refrigerate at 4°C after each sampling
influent wastewater |3, Analyze for BOD, suspended solids, total
phosphorus and COD and record
- 2. Collect a flow paced [1. Daily | P 5 %-l
\ * " composite sample of |2, Refrigerate at ¢°C after each sampling
nixed liquor 3. Analyze for suspended and volatile solids,
: and record
3. Collect a flow paced |1, Same as for mixed liquor -1
composite sample of
return activated
sludge
4, Collect a flow paced |1, Daily ‘ Kl
composite sanple of [2. Refrigerate at 4°C after each sample
the clarifier over- |3, Analyze for BOD, COD, turbidity, suspended
flow solids and total phosphorus, and record
5. Collect a grab sample |1, Daily ‘ c K
2, Determine and record Ammonia-N

—

6. Collect a grab sample Daily -2

of the effluent 2, Deternine and record Nitrate-N
2, Sampling for {l.. Grab a sample of 1, As needed for control purpdses-may be k-3
. Control mixed liquor once/hour or once/4 hours "
' 2. Perform settling rate test, 60 minutes in -4
. §".drain settleometer ' v
— |

OP¥ S : o MER0 12
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STANDARD OPERATING JOB PROCEDURES
SRR S - | Prepared by _George Heson_ e 11-26-72
PROCESS Activated Sludge-Aeration § Sedimgntation \Appnﬂmd by
TPRRATING PR —— T DRI PR ; TS TR | TG |

l GUIIE BOTE

|

D. ABNORMAL OPERATION ‘ a

1. Observe settleometer [1. Note slbwly settling sludge with extremely ViII41

1, Bulking
Sludge tests clear supurnatant and lack of straggler
floc. Sludge light brown to gray in colon -
7. Plot settling and SSC curves I1-3
2, Observe clarifier 1. Sludge blanket>1/2 of tank volune or VI-10

sludge going ovér the weirs

3, Observe seration tank | 1. Note: may possibly have white foam over
nuch of tank surface

4, Note oxygen demand  |l. May be 2 or less
ratio _
5. Correct sludge 1. Increase aeration rate as per.OXygen VII-4-
condition for long . démand test . . .
tern operation 2. Aerator D.0. between 1 and 3 mg/l
‘3. Adjust return rate to increase the sludge | VII-4 -

concentration ratio. This adjustment will
be made by deciding what réturn sludge
-~ concentration is desired ard the settled
“sludge concentration at time t.
4. Ajust wvasting - reduce the wasting rate
to decrease the settling rate of the

sludge in the system, |
5. Run settleometer and centrifuge test and ‘[ VII-4

perforn calculations at least once per 4
hours until condition is corrected.

w
}
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TRAINING GUIDE SECTION II
EDUCATIONAL .COMCEPTS -- MATHEMATICS
TRAINING TRAINING INFO: THEORY/CONCEPTS/CALCULATIONS/ CE8 leITIONAL
GUIDE NOTE ) TECHNIQIES RESOURCES
II-1 How to make a graph of volume of sludge
, versus time" )
[C-1.3.1.5] (1) Mark a horizontal line in even
[c-1-4.1.1] intervals, each representing 5
[D.2.3.1] minutes up to 60
(2) Hark a vertical line in even intervals
' each representing 50 ml.
(3) Place a dot at each point observed,
at the intersection of. the appro-
priate volume and time until the 60
minute .period is. up :
Example:
" Time Volumeé
0 min. 1000 ml
s " - 580 "
0 " 430 "
s " 310 "
20 " 270 "
30 " 200 "
4 v o180 "
so " - 15¢ "
60 " 140 "
~‘\i
7]
o
Q
=
ved ~
™~
< o~ -
™~
™~
=
’. oL 1 2 1 " N 1 L
S 10 15 20 25 30 35 40 45 50 |55 60
Minutes ' '
SOJP NO_" 5 PAGE NO_ZB_
79
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TRAINING GUIDE

SECTION

v

\; ﬂzﬁﬁc

PROCESS EQUIPMENT

TRAINING INFO: THEORY/CONCEPTS/CMAULATIONS] —

{mcasfﬁmwfmm |
RESOURCES

GUIDE NOTE
Y

\\‘\
V-1

V-2,
[A.l.\A.l]
’ y

V-5
[A.2.3.1]

V-6
[A.2.5.1]

V-7
[A.2.6.1]
V-8

[A.2.2.1] \

. floating when empty and their free
" operation is absolutely necessary.
‘may have to be pushed down before putting

. Mis}seated 0-rings lead to air leakage

[A.2.7.1]¢}

TECHNIQUES

Observe indicators on valve to ascertain.
valve position. If not marked, mark the
fully open and fully closed positions with
a permanent marker. -

Lock with bar provided on power switch-
gear circuit breaker. '

Water stops are provided to keep water from
leaking in or out of the tank at the joints
1f water is leaking in, repairs should be
made before putting the tank inmn service, as
leaks going out could contaminate the
surrounding ground water.

An open drain could make the process in-
operable since this is an uncontrolled
wasting of sludge. Make sure drain
operators are lubricated and operate
freely since they will be needed next time
you need to drain thé tank and the mechan-
ism may be inaccessible with the tank full.

These valves are to keep the tank from
They

the tank into service, particularily if 1t
has been out for a long period of time.

Antifoam sprays should be operable and
unplugged. They will probably be needed
during start up of the process, as foam
is ccmmon during the first weeks of
operation. -

Absolutely clean sparger ports are
necessary to insure adequate “dgitation
and air supply.

and inefficiency, and lubrication is
necessary to prevent Oﬂrin% cracking and
to insure easy operation’ of the swing
arms.,

\

SO0JP NO

\ f
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| Appendnx 3
Performance Objectlves for Instructor Training Courses

For more information contact:
Kenneth M. Hay
MOTD/OWOP

EPA

Washington DC 20460
202-426-8703
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: ',',Appendlx 3. e .o
Performance Objectives for Instructor Trammg Courses ) -

rd

BACKGROUND * /

~ The'development of the following four-
pdrt unit of instruction' from an Instruc-
tor's Guide was based upon the material
presented by EPA's Instructor Technology
Course=B, which was conducted extensively
in the United States by Kenneth M. Hay. It

. reflects minor modifications and changes of
_emphasis that developed when Charles £ounty

Community College conducted the program
under the direction of Carl’ Schwing In
addition, it has incorporated the comments
and suggestions of a panel of. reviewers,
selected for their expertise in the vari-
ous subject areas. '

o

_PURPOSE

The Instructor's Guide establishes the
qualitative requirements for the Basic
Instructor Technology Course in terms of
instructional objectives, which are pre-
sented in the preferred instructional se-
quence. The units of this instruction in-
clude both the prescribed subject matter
and the recommended instructional media.
Although the units and their component

:lessons putline the instructional content .

to be covered, additional background de-
velopment is normally required of the
instructor.

COURSE DESCRIPTION

‘ihis course, from which the following
units of instruction are taken, provides

~training in the styling or restyling of an

instructor's approach to teaching, based
dpon the U.S. Environmental Protection
Agency's Instructor Development Program.
It is offered to supervisors, instructors

" and prospective instructors of environmen-

O
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tal instructional programs ana is designed///

<

1

& .
to insure successful performance through an
ihcrease of instructional knowledge and
technology. Seventeen units of instruction,
presented in an instructional sequence best
for learning, are presented in this course.
A minimum of 40 hours is required to com-—
plete this competency-based instructional
program. A variety ‘of instructional media
is used throughout the course to provide
continuous examples of their proper utili-
zarion in actual teaching/learning situa-
tions. There are no-academic prerequisites
for the course. However, one who enrolls
must Be directly involved in one or more
elements within the training process.

COURSE OBJECTIVES

Upon completion, the trainee will be

‘able to:

- Write a clear, precise instructional
objective (behavioral objective).

- Differentiate between acceptable and
unacceptable instructional perfor-
mance.

- Utilize effectively the information
received regarding tge principles
of learning, comm ¢ation, instruc-
tional media, instTuctional methods
and evaluational procedures.

- Démonstrate those instructional
techniques which are necessary to
insure a successful instructiopal
performance.

- Render a comprehensive angd construc-—
tive evaluation on the mannerisms,
techniques and methods demonstrated
during an instructional presentation.

82
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INSTRUCTOR DEVELOPMENT PROGRAM

COURSE: BASIC INSTRUCTOR TECHNOLOGY
SUBJECT MATTER: METHODOLOGY AND TECHNIQUE OF INSTRUCTING

UNIT OF INSTRUCTION 8: WRITING INSTRUCTIONAL OBJECTIVES
Lessons: Total of 4 )

ESTIMATED TIME: 3 hours
PREREQUISITES: Satisfactory completion of previous units of
instruction or the equivalent. g

INSTRUCTIONAL OBJECTIVE:

TERMINAL BEHAVIOR: Tc write a meaningfully stated
instructional objective: one that succeeds in
communicating to the reader the writer's instructiona

intent.

1

CONDITIONS: By recall.
- ACCEPTABLE PERFORMANCE: As prescribed in individual lessons.

JUSTIFICATION: In order to prepare an effective instructional
package worksheet (lesson plan), the instructor must be.
able to write meaningful instructional objectives.

INSTRUCTIONAL RESOURCES:
SELECTED: T8-1 through T8-23 Task Detailing -(A2) Sheet
SUGGESTED FOR DEVELOPMENT: None
INSTRUCTIONAL ACTIVITIES:
Lesson 1. -Terminal Behavior
2. Conditions
3. Acceptable Performance .
4. Checking Instructional Objectives
METHOD OF EVALUATION: Instructor will”detersine if the class
* has achieved an acceptable performance level by guestioning

several learners selected at random. (He will ensure
equitable distribution of questions during the unit.)

9/77

79




QO

ERIC

Aruitoxt provided by Eic:

86

-

INSTRUCTOR DEVELOPMENT PROGRAM
COURSE: BASIC INSTRUCTOR TECHNOLOGY
SUBJECT. MATTER: _ METHODOLOGY AND TECHNIQUE OF INSTRUCTING

UNIT OFATNSTRUC*ITN 8: WRITING INSTRUCTIONAL OBJECTIVES
Lessva 1 of 4: Terminal Behavior

ESTIMA" i: 15 minutes

PREREQUISITES: Satisfactory completion of previous ;units
of instructiocn or the equivalent. ;

INSTRUCTIONAL OBJECTIVE:

TERMINAL BEHAVIOR: To write the terminal behavior
~portion of the instructional objective so that it~
‘ clearly identifies what the learner will be DOING
* (stated in performance terms) when demonstrating
his achievement of the objective.

CONDITIONS: By recall.
ACCEPTABLE PERFORMANCE: 80%

JUSTIFICATION: In order tv write a meaningful instructional
objective, the instructor must be able to state the terminal
behavior in clearly defined terms.

INSTRUCTIONAL RESOURCES:

SELECTED: 'T8-1 through T8-11; Learner!'s previously
completed Task Detailing (A2) Sheet (ynit 6)

SUGGESTED FOR DEVELOPMENT: None
INSTRUCTIONAL ACTIVITIES:
INSTRUCTOR ACTIVITY:

Review the previous unit, Instructional Objectives.

Ensure that the material on Terminal Behavior, Conditions,
and Criterion of Acceptable Performance is thoroughly
understood. :

Show transparencies T8-1 through T8-11 on jinstructional/
behavioral objectives to reiterate and reinforce the back-
ground information which the class I:s been given. As each
transparency is displayed, read and discuss 1t fully.

- Refer the students to the AZ Task Detailing Sheets which
they completed in Unit 6, Task Analysis. Ask them to
write the terminal behavior portion of an instructional
objective for one of the steps which they listed on the
sheet. Provide any assistance which they might need. When
they have finished, call on several to read their objectives
aloud and offer a critique.

80
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LEARNER ACTIVITY:

Learner writes the terminal behavior portion of ‘an
instructional objective for one step (procedure)
listed on his Task Detailing (A2) Sheet.

METHOD OF EVALUATION: Instructor will call upon severallearnérs

to read the ''terminal behavior' portion that each has
prepared.
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INSTRUCTOR DEVELOPMENT PROGRAM
COURSE: BASIC INSTRUCTOR TECHNOLOGY
SUBJECT MATTER: METHODOLOGY AND TECHNIQUE OF INSTRUCTING

UNIT OF INSTRUCTION 8: WRITING INSTRUCTIONAL OBJECTIVES
Lesson 2 of 4; Conditions

ESTIMATED TIME: 15 minutes

PREREQUISITES: Satisfactofy completion of previous units
of instruction as well as Lesson 1 or the equivalent.

INSTRUCTIONAL OBJECTIVE:

TERMINAL BEHAVIOR: To write the "conditions'" portion
of an instructional objective so that it clearly
defines the qualifications which will be imposed upon
the learner when he is demonstrating his mastery of
the objective. '

CONDITIONS: By recall. .
ACCEPTABLE PERFOPMANCE: 95%

JUSTIFICATION: In ord:sr tu write « meaningful .ructional
objective, the instructor must be-able tc¢ cleariy define
the conditions under which the termiaual cerovior is to
occur.

INSTRUCTIONAL RESOURCES:

SELECTED: T8-12 througl +8-15; A2 Sheet nrepared by
.students during Uait 6. - )

SUGGESTED FOR DEVELOPMENT: None
INSTRUCTIONAL. ACTIVITIES:
INSTRUCTOR ACTIVITq:

XY

Review that portion of th previous nwrit on Instrycztional
Objectives which deals wich "conditioms."

Show transparencies T8-12 through T8-15 on “conditions"”
to supplement the irformation the class has alreadr
received. As each transparercy fis displayed, reac and
discuss it fully.

Ask- the students: to add nconditions” tc the instructigcnal
objectives they wrote in Less=n 1. Circolar> among the
class to provide assistince when reeded. W: @n they have
finished, select-severzl students to read altoud what “hey
have written. Provide corsiructive vriticisw where
necessary. .

o
(28]
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LEARNER ACTIVITY:

Learner writes the '"conditions" portion of an instructics

objective.

METHOD CF EVALUATION:

Instructor will call upon learners to

read the "cond.iinns' they have written.
Y .
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INSTRUCTOR DEVELOPMENT PROGRAM
COURSE: BASIC INSTRUCTOR TECHNOLOGY ~d
,SUBJECT MATTER: METHODOLOGY AND TECHNIQUE OF INSTRUCTING -

UN1T OF INSTRUCTION 8: WRITING INSTRUCTIONAL OBJECTIVES

i Lessen 3 of 4: Acceptable Performance

ESTIMATED TIME: 15 minutes

PREREQUISITES: Satisfactory completion of previous units
of. instruction as well as Lesson 1 and 2 of this unit

or the equivalent.

INSTRUCTIONAL OBJECTIVE:

TERMINAL BEHAVIOR: To write the nacceptable performance'
portion of an ifstructional-objective so that it
clearly defines how well the.learner must perform.

‘CONDITIONS: By recall.
ACCEPTABLE PERFORMANCE: 95%

JUSTIEICATION: In order to write a meaningful instructional
objective, the instructor must be able to define the
minimum acceptable performance he will ‘accept.

INSTRUCTIONAL RESOURCES:
SELECTED: T8-17, T8-18; Learner's A2 Sheet
SUGGESTED FOR DEVELOPMENT: None
INSTRUCTIONAL ACTIVITIES:’
INSTRUCTOR ACTIVITY:

Review that portion of the previous unit on Instructional
Objectives which pertains to the criterion of »- cepuuble
performance. Emphasize that the estdblichmeit & .ch
a criterion tells the student HOW WELL h: mus™ = rform,

Show transparencies T8-17 and T8-18 to reinfarie o2

class's understanding of "acceptablesperforuince " As

these transparencies are being discussed, point out that ihe
term "performance level" is used synonymous!y with
"acceptable performance."

Refer the students to the instructional objectives they
have written in the preivous two lessons. Ask them

to now add a criterion of -accep.able performance to these
objectives. Assist them as necessary in this task. When
they have finished, select several students to read aiocud
what they have written and provide whatever criticism iu
required.

84
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LEARNER ACTIVITY:

Learner completes instructional objective by writing
"acceptable performance" portion.

METHOD OF EVALUATION: Instructor will call upon several learners

selected at random to read aloud the "acceptable performance"
portions which they have written.
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INSTRUCTOR DEVELOPMENT - PROGRAM
COURSE: BASIC INSTRUCTOR TECHNOLOGY
SUBJECT MATTER: METHODOLOGY AND TECHNIQUE OF INSTRUCTING

UNIT OF INSfRUCTION 8: WRITING INSTRUCTIONAL OBJECTIVES .
Lesson 4 ‘of 4: Checking Instructional Objectives,

¢

ESTIMATED TIME: 2 hours, 15 minutes

[

PREREQUISITES: Satisfactory completion of previous units as
well as Lesson 1 through 3 of this unit or the equivalent.

INSTRUCTIONAY. OBJECTIVE:

TERMINAL BEHAVIOR: To perform the following:

a. Identify the instructional objectives that
successfully communicate an educational intent.

b. Prepare an instructional objective for each step.

CONDITIONS:

a. Given a list of instructional objectives.

b. Using the steps itemized on the A2 Task Detailing
Sheet. . . :

s

ACCEPTABLE PERFORMANCE:

a. 100%
b. 80%

JUSTIFICATION: To ensure that the concept of instructional
objectives has been thoroughly understood, it is necessary

to have feedback from the students.
INSTRUCTIONAL RESOURCES:
SELECTED: . T8-19 through T8-23; Learners' Task Detailing
(A2) Sheets prepared during Unit 6
SUGGESTED FOR DEVELOPMENT: None
INSTﬁUCTIONAP ACTIVITIES:
INSTRUCTOR ACTIVITY:

19 through T8-22, discuss the
transparency with the class.

rs 'to provide reasons why the
rect or incorrect.

Using transparencies T8
question posed by each
Ask various, class memb:e
propbsedianswers or statements are cor

86

9n



O

ERIC

Aruitoxt provided by Eic:

93 .

INSTRUCTOR ACTIVITY (CONT'D.)

Refer the students to the A2 Task Detailing Sheet which
they have been using in this unit. Ask them to prepare
an instructional objective for each step listed on the
sheet using the lined yellow pads provided.

Circulate around the class, and along with the assistant
instructors, offer any assistance that might be needed.
Evaluate the students' work and where common problems or
misunderstandings are identified, clarify them for the
entire class. .

-

“LEARNER ACTIVITY:

Write instructional objectives for each step (procedure)
listed on learners' A2 Sheets,

METHOD OF EVALUATION: Instructors and assistant instructors

will circulate through the class and evaluate learners'
work as they write instructional objectives,

-

»
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Appendix 4

Example of a Self-Paced Module of Instruction
Volumetric Analysis

For more information contact:
. Joe F. Allen

Department of Chemistry

Clemson University

Clemson, SC 29631
803-656-3276

@
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L 4

Tip
touching
vide of
beaker

VOLUMETRIC ANALYSIS
(Draft 2)

Pipel held
verticathy @

A. X. BONNETTE, JR.

Baptist College at Charleston
Cherleston, South Carolina

DELORES M. LAMB
and
JOE F. ALLEN

Clemson University
Clemsan, South Carolina

0

T T T

Meniscus
teading

- 99' -
Module 23
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Volumetric Analysis

WHAT IS THIS MODULE ABOUT?

The preparation and standardization of sodium thiosulfate, . “
Na, 5,0, + 5H,0, using primary standard potassium biiodate, N
KHEIG 3 , arg discussed. Equations are given for the final

calcuga jon of the concentration of the NaZSZO3 . 5H20 golution.

WHY DO I NEED TO LEARN THIS?

In many ¢hemical tests, a initial step in the analysis is a
volumetric titration. For example, in a dissolved oxygen (D.O.)
determination, the final step is a titration using sodium
‘thiosulfate as the standard reagent. The general procedure ,
descrit~d in this module is followed in the standardization

of mout chemlcals used in volumetric analysis if the ;"
chemical of interest is substituted for the sodium thiosulfale.

WHAT DO I NEED TO KNCW BEFORE I BEGIN?

Before beginning this module you should have completed all
modules through 22, except numbers 16 and 21.

WHAT EQUIPMENT AND SUPPLIES DO I NEED?
OBJECTIVE

EQUIPMENT AND SUPPLIES 12 3 4

. Reagent grac: Na,,_S_eg1 - SH,0 X

<

* _|Chldéroform

(2) Storage bottle-dark glass

25 ml volumetric pipet

3) 500 ml volumeiric flask

10 ml graduat dbcylinder

IRefrigerator

Reagent grade KH(I0322

2) Weighing bottle

Triple beam or centigram balance

- [Drying oven
2 2 beaker

Ring stand

LI T R PR VR FOR VR (O (R R (O O

fron ring

E]{[C o L . - ——
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7 OBJECTIVE
EQUIPMENT AND SUPPLIES 1 2 3 4
Forceps " X
Destccator X -
Balance that weighs to 0.001 g X ¢
100 m1 volumetric pipet X
100 m1 graduated cylinder / X .
b - -
250 ml Erlenmeyer flask X ~
[ = o fon ™
250 m1 glass-stoppered bottle X
250 ml beaker X
150 ml beaker X
Starch, 1 gram X
Bunsen burner X
150 ml storage bottle fitted with X
rubber stopper
Potassium iodide, KI X
500 ml Erlenmey:er flask X . @
50 ml Volumetric pipet X
. []
50 ml Buret . X 4
«oestos pad x|'y -
WHAT SUPPLEMENTAFd MATERIALS WILL HELP ME? i ,t— N
1. "Part 2. (Titration Techniques," #813.£‘rom Communication
Skills Coriporation, sllide<tape presentation--OBJECTIVES —
1, 2, 3. "
! -
2. "How to Titrate Using a Burette," #88105 from Communication ~
Skills Corporation, slide-iape presentation--OBJECTIVES 1, 3., -
3. "Preparing Solutions," #813 from Ccmmmication Skills :
Corporaticm, slide-tape presentation--OBJECTIVE 2. X
4. “"Diluticn land Titration Proble.s," #897 from Commuiicaticn
Skills Cor;poration, slide-tape presentation——OBJE'CTIVES 2, 3
5. "Titration," #5400 from Kalmia Company, 16 mm motion plcture--
OBJECTIVES 1, 3. :
v
i \ .
i
i
! . ’
\ [ /

ERIC
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WHAT ARE MY OBJEGTIVES?

Upon completion of this module, you should be able to:

- 102 -

1: Define the f'olla.niné terms commonly usad in volumetric analysis:

a. volumetric analysis
iﬂaicafor '
standard solution

d. primé.ry standard

e. etandapd?zatian

f. titration

g. ' titrant

h. end-point

Prepare the reagents for a titration procedure.
thiosulfate solution.

in normality wiits. N

3: Titrate a potassium biiodate solution wit# standard sodiwm

4: Caleulate the conceltration of the sodiwm thiocsulfate solution

3




OBJECTIVE 3:
ACTION

" CONDITIONS:

PERFURMANCE :

- 109 -

Titrate a.potassium biiodate solution with standard
sodium thiocsulfate solution.

Civen a chemical laboratory containing the chemicals
and equipment listed on Pages 1 and 2.

Titrate wntil addition of one drop of sodium thiosulfats
changes the color. Three comsecutive titrations should
require the sane volume to 0.2 ml of sodium thiosulfate.

Before beginning this section review the module "Care and"Use of

Burets."

Exercise 6:

a. Roughly weigh out 1 to 3 g of potassium iodide, KI.
(This need not be accurately weighed.)

b. Transfer the KI to a 500 ml Erlenmeyer flask and add
about 100 ml of distilled water. Swirl the contents
of the flask gently until all the KI dissolves.

¢. Use.a 10 or 25 ml graduated cylinder to transfer 10 ml
of the previously prepared 10% sulfuric acid solution,
taen swirl the flask gently to mix the solutions.

d. Use a pipet to transfer 20.0 ml of the standard
(0.0375N) potassium biiodate to the above solution.
Mix thoroughly by swirling the flask for.30 secaonds.

e. Place the above red to red-brown solution in the
dark for 5 minutes. {Use the drawer or cabinet
beneath your lab bench, if available).

f. To the contents of the above 500 ml flask, add
enough distilled water to half fill the flask.
Swirl the contents gently (be careful not to
splash out any of the solution) to mix the
solutions.

g. Fill a 50 ml buret with ;che standard sodium thiosulfate
solution. See the figure on the next page to refresh
your memory! Record the initial buret volume of the

N32820 solution in your laboratory notebook.

10

ERI
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g

Filt the buret Open the stopcock  Rehil to just below the

to above the wide for's faw seconds 0.00 mark (somewhere
2er0 mark with to remove ail arr batween 0-1 mi). Take

the solution. from the tip. nitial reading with

eye level with meniscus
Do not attempt to set
initial reading at 0 00

. . or 1.00 or any other

Using a smaii funnel, rinse a clean dburet with specitic reading

s taw milliiters of the solutior. Aliow the buret

to drain.

g
B
R
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In most titrations you add titrant until the color
changes. However, in the test you are now running,
a two step color change 1s required to determine
the end point. First, add the soluticn from the
buret until the potassium biiodate solution in the
Erlenmeyer flask changes to a pale yellow color.

To accomplish this, add the sog'\fﬁ'bn Trom the buret
at a fast dropwise rate (one drop every one or two
seconds). See the figure below. Stop the addition
of sts 0. from the buret when the pale yellow
color 13 ;eached.

Adjust hqutd tlow by
/—/ the thumb ang two hngers
o held around the stopcock
wilh 2 slight inward
pressure on the Tefion X
plug lo prevent leakage

Swirl the hiquid

during the titration.
rng wash the walls
with distilled water
from the wash bolue

7Wh|le paper

Recommendad technique for menipuletion of 8 buret stogcock. Moat left-handed studenis
will manipulete the stopcock with the right hand (A). wheress most right-hended students
will prefar to manipulste it with the feft hand (B).

MANIPULATION OF A BURET STOPCOCK

Use a 10 ml graduated cylinder to measure 1 to 2 mi

of the freshly prepared starch solution. Add the
starch to the sbove solution and swirl to mix thoroughly.
The soluticn in the flask should have changed colors
from pale yellow to light or medium blue. Starch is
the indicator which causes the blue coIo;;pwglﬂl_.{_ add
more sodium thiosulfate from the buret (dr se with
constant swirling of the flask) until the solution turns
from blue to colorless. This is the end-point. Stop
the sddltion of sodium thiosulfate. {The solution in
+he flask should still be cloudy due to the starch
suspensicn.) Also, if this solutian is allowed to
stend open to air, the blue color gradually returns.

12
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J. Record the final volume of the sodium thiosulfate
from the buret in your laboratory notebook. Subtract
the initial volume from the final volume to find the
amount of Na2s203 . 5H20 added to the flask,

Final volume of Na28203 . 5H20 = ml
- Initial volume of Na2s203 . 5H20 = ml
Volume of Na,S,0, - 5H,0 added
to the flask = ml
OBJECTIVE 4: °
ACTION: Caleulate the comsentration of the sodium thiosulfate

titrant in normality wnits.

CONDITIONS: Given the normality (or weight) and volume of the potassium
biiodate and the volume of the sodium thiosulfate added to

the flask.
PERFORMANCE:  Normality calculations to 20.0002 of the true normality.
Of the following equations, 1 is general, but 2 applies on

to the potassium biiodate titration with sodium thiosulfate. "l;o
find the normality of the Na2s203 solution use the egquation:

Normality of Volume of Nazs 0 Normal{ty of Volume of N A
Na,S,0 added to the ffadk  KH(IO0.) KH(I0,) V-
25203 v 3’2 32 . A
N, A.- Ng A

If exactly 2.4180 g of KH(IO )2 were used in Exercise 3 to prepare
the standard bilodate solutian, then the normality of KH(IO )2
used in equation aboVe(N,) is 0.0375 N. If same other weiggt of

10-1(103)2 was measured, use equation below to find Np.
¢
N, = Melent K(I0,), -
04.48 CT

Since the procedure calls for 20.0 ml of the K!-I(‘IO3 ), %o be added
to the flask, VB is 20.0 ml in Equation 1.

Example: A standard KH(IO,), solution was prepared using 2.408 g
KH(IO0,)., as descfifed in Exercise 3. .This sample was
titra‘gea with a Na2s203 soluticn as described in Exercise 6.
18.52 ml of the Nazs 07 solution were needed to turm the
solution from blue tg golorless. Calculate the normality

of the NaaSZO3 solution.,
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MODULE 23 DIAGNOSTIC TEST
VOLUMETRIC ANALYSIS

If you can satisfactorily complete these exercises, you mdy omit this
training module and proceed with the next module.

TIME LIMITATION: 1 hour

Define 6 of the following terms in your own words:
a. volumetric analysis

b. 1indicator

¢. standard solution

d. primary standard

e. standardization

f. titration

g. titrent

h. end-point

Prepare the following reagents for a titration procedure when
given the reagents and equipment and the preparation procedures:

(Your supervisor may ask that you prepare only 1 or 2 of these
solutions. )

a. 0.0275 N sodium thiocsulfate standard titrent

b. 0.0375 N potassium biiodate solution

c. 10% by volume sulfuric acid h

d. starch indicator solution

Label end store each of the solutions prepared in exerciaé 2.

Titrate three 20.0 ml samples of potassium biiodate solution with
the prepared sodium thiosulfate titrant. These three titrations
of the potassium biiocdate samples must require the same velums to
+ 0.2 ml of sodium thiosulfate to reach the end point.

Record all weight and 'volume data fram the titrations properly
in a leboratory notebook.

Calculate the volume of the prepared sodium thicsulfate solution,
asdded to the potassium biicdate, from the initial and final volume

readings.

<

June 1976
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MODULE 23 PRESCRIPTION FOR DIAGNOSTIC TEST
VOLUMETRIC ANALYSIS
Each exercise in the diegnostic test for Volumetric Analysis (module
23) refers directly to one of the objectives in this module, The
test exercises are further divided into skills which must be mastered
to perform the exercise satisfactorily. The particuler Course I
module objective(s) which taught this skill or concept, is listed
beside each skill, If you have problems doing any of these steps
within the test exercise, refer to the listed objective(s) for further
study.
Diagnostic Test
Exercise
Number Skills or Concepts Module Objective
1 Definitions . 23 1
2 Equipment identification 7 l o
Use a Bunsen burner to 11 2
boil distilled water 11 3
15 1 (Ex. c)
3 5
* Weigh solid samples 20 2
(single pan analytical 20 3
balance) 6 1
5 3
* Weigh solid samples 19 2
(double pan analytical 19 3
balance) 19 4
19 5
6 1
5 3
* Weigh solid sample 18 2
(toploading balance) 18 3
6 1
5 3
Transfer solids with 14 2
spatula . 3 . 4
3 = 7b
Mix solution in 15 1
volumetric flask 8 5
22 6 (ex. 11 e-k)
Je
2 .
‘ v Ii2
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Appendix 5
Excerpts from Model Certification Examination Procedures
For Process Control Operations of Wastewater Treatment Plants

A: Tost Specification
B:-Test Item-

For more information contact:
Harris Seidel
ABC
. Municipal Building
Ames, |A 50010
515-232-6210

103
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TEST ITEM SPECIFICATION OBJ-7

IDEN.NO.: 0BJ-7
TOPIC: Level |, || Process Units

TERMINAL BEHAVIOR: Recognize process unit problems within a particular
process system.

GIVENS: Directions: CHECK the most likely process unit problem or prob-
lems requiring immediate attention.

Content; - Diagram of a process system, plus

Set of data reflecting one particular process unit prob-
lem, plus

List of possible process unit problems

SCORING: Most likely process unit problem must be identified; penalize checking
of unlikely process unit problems.

NOT=S:

1.

Alternative Directions {See Section VI, page 59.)

{1) CHECK only the most likely process unit problem, IF complications expected
from checking al! most likely process unit problems.

(2) WRITE the most likely process unit problems, IF recall more job-critical than

recognition.

Content (See Section V!, page 61.)

(1) Diagrams for all process systems appear on pages 87 to 99.

(2) Specific data for particular process unit problems within the following process
systems begin on the next page:

PROCESS SYSTEM PAGE
I-A to be added
1-8 to be added
I-C 150
-0 160
1A 168
u-s to be added
1n.c to be added

‘Test Items Needed (See Section Vi, page 62.)
One per process unit problem to be diagnosed.

Levels (See Section VI, page 62.) :
Use as recommended for Levels i, II; require writing for 1, V.

Priority (See Section V1, page 63.)
HIGH for Levels |, 11; medium for Levels 111, IV,

Recommended Media {See Section VI, page 63.)
Panel Book for process system diagrams; Test Book for set of process unit data and

prot_alems.
Sample Test Items (See Section Vi, page 64.)

149
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CONTENT - 0OBJ--7

PROCESS SYSTEM |-C
(Diagram on page 91)

Beginning on the next page, problems with the following process units of Process System
1-C are detailed.

®  Lijft Station {page

®  Comminutor (stationary screen with oscillating cutter) (page

®  Grit Chambers (hand-cleaned) (page

e  Gas Chlorinator (page

e  Sludge Drying Beds (page

150
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PROCESS SYSTEM I-C
LIFT STATION PROBLEMS

GIVEN THIS SET OF DATA IN THE o ST ANSWER THES A aLe
TEST BOOK TEST ITEM
TO CHOOSE DISTRACTORS
: e wet well inlet has normal dry weather malfunctioning level e malfunctioning level con-
flow control is causing pumps trol is causing pumps to run
e wet well empty with flow going directly to run constantly out of phase ’
to pump suction ' ® malfunctioning leve! control
& lead pump isrunning * is causing pressure switches
& follow pump is running to open too soon
o lead & follow pump check valve lifting e malfunctioning level control
orms are slightly above closed position is causing higin wet well fevel
® force main pressure low and erratic
® lead air compressor running
® low level pressure switch is closed
® electrical controls automatic mode
e wet well inlet has normal dry weather malfunctioning ievel o - malfunctioning level control
flow control is causing pumps causing lead-follow sequence
®. wet well is erratic with alternating to run out of phase switch to be broken ]
excessively high and low levels e malfunctioning level control
® lead pump starts and stops erratically is causing pumps to run
| e follow pump starts and stops erratically constantly .
; ® lead and follow pump both have normal ® air bubller system causing -
! discharge arratic wet, well influent
| o force main pressure erratic with Ylow
. alternating high anr low pressures
+ @ Jead air compressor running
é ® low leve! pressure switch is erratically
| opening and closing
[ ® high lavel pressure switch is erratically
: opening and'closing
i @ electric coatrols are on automatic

Aruitoxt provided by Eic:
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PROCESS SYSTEM I-C

LIFT STATION PROBLEMS

GIVEN THIS SET OF DATA IN THE
TEST BOOK TEST ITEM

THIS IS THE
CORRECT ANSWER
TO CHOOSE

THESE ANSWERS MAKE
ACCEPTABLE
DISTRACTORS

wet well inlet is normal for dry weather
flow

wet well alternating excessively high
and excessively low levels

lead pump starts at right level, level
continues to rise, pump stops at right
level

foliow pump starts at right level, level
drops, pump stops at right level

lead pump check valve lifting arm
remains stationary in lowered position
when pump starts and st~ps

follow pump check valve lifting arm
rises when follow pump starts, goes to
lowered position when it stops

force main pressure remains same when
lead pump starts, increases when follow
pump starts, drops to previous level
when follow pump stops

low leve! pressure cwitch normal

high level pressure switch normal
electrical controls automatic

lead pump clogged

o follow pump clogged

® |ead pump check valve
clogged

o force main pressure too high

wet well inlet increased flow because
of rain

wet well unchanged at excessively high
level

lead pump running

follow pump running

lead pump check valve lifting arm up
follow pump check valve lifting arm down
force main pressure remains at normal
range for one pump ..

low leve! pressure switch normal

high level pressure switch normal
electrical controls automatic

follow pump clogged

® lead pump clogged

o follow pump check valve
clogged

e force main pressure too high

152
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SAMPLE TEST ITEM #2 FOR OBJ-7 (Recognize process unit problems within &
' particular process unit system)

REFER TO PANEL 4 IN THE PANEL BOOK.

Below Is a set of data, or events, thet could happen if a process unit problem developed in
Process System C.

DATA

Lead pump does not start on rising level in lift station,

Follow pump does not start on rising level in lift station.

Mercury switches for lead and follow pumps remain open on rising level,
Compressor remains running.

Air flow from end of bubbler tube into wet well

Study the data carefully.
Decide the most likely process unit problem causing the results shown in the data.

Check below the most likely process unit problem requiring immediate attention.

a. Discharge valve clogged

b.. —.__ Drain ch 'k valve malfunction

¢. _____ Maltunctioning level control {Lift Station)

d. _______ Follow pump clogged {Lift Station)

e. ______. Clogged check valve on follow pump {Lift Station)

£ ______ linletpipe clogged

g. —— - None of the above {1f you checked this answer, enter the type of process
unit problem you think most likely caused the results shown in the data.)
Enter here:

NOTE: In choosing the incorrect answers for the Test [tem above:

e Avoid too obvious “distractors.”
» Include a!l reasonable “'distractors.”

175
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' or Levell Prlmary .
&dlmentatlon Process Control Objectives

. Formore lnformatlon ‘contact:

" Eileen Schmidt

P:O..Box:210 '

 Charles. County Community College
" La Plata, MD 20646
301-934—2259 x330




Level I, Primary

_A. BACKGROUND .

' .For some time instructional objectives
“have been developed by grantees of EPA and
" other agencies. In 1976 Charles County

. Community College began development of in-
. structional objectives for entry-level and
‘advanced-level treatment plant operators
“‘under. Grant T900501-01. During the course
" of this grant, EPA awarded another grant
“"to the Association of Boards of Certifica-
~‘tion (ABC) for the development of a uni-

" form certification model. ABC based its
_system on four categories of certification:
1. Wastewater Collection System (WWC),

2. 'Wastewater Treatment Plant (WWT),

"3, Water Distribution System (WD), and

4, Water Treatment Plant (WT).

 Each of these levels had four classes
"ranging from I (the lowest) to IV, accord-
- ing to complexity and the management skills
required. . :

‘ The college has modified and adjusted
" "its development of the instructional ¢b-
. jectives to parallel the ABC subject cate-
gory format. These instructional objec-
tives were then reviewed on a nationwide

1. Identifying the Unit

. COND

primary sedimentation tank.

- 2. Process Description

ation Process Control Objectives

| ‘;l_?bﬁé‘rma"rice Objectives
‘ﬂevje‘lg_qf__Certification

-

basis by representatives of ABC, the Ameri-
can Water Works Association (AWWA), Water
Pollution Control Federation (WPCF), U.S.
Environmental Protection Agency (EPA),
state regulatory agencies, and operating
agencies.

After a series of instructional objec-
tives was prepared on any given subject,
these objectives and evaluation sheets were
sent out to the evaluators. Upon return of
the evaluation sheets, an average of the _
evaluation values was placed on each objec~-
tive, as well as a summary of the comments
from the reviewers. Utilizing this infor-
mation; some instructional objectives were
added in various subject areas, some in-
structional objectives were moved from one
module to another, and others were moved
from one class to.a higher or lower class.

Each grantee participating in this pro-
ject will receive a summary. of the evalua-
tion for the instructional objectives on
which he is working. This same review
committee will be evaluating his product.

"._B; EXAMPLE FOR LEVEL I: PRIMARY SEDIMENTATION PROCESS CONTROL OBJECTIVES

-*TER‘BEH — Identify the rectangular primary sedimentation tank. .
- Given a photograph of a rectangular primary sedimentation tank.
. AP - Indicate whether the unit in the photograph is a rectangular

TER BEH - Tn technical and nontechnical terms describe the sedimentation
. process in a rectangular primary sedimentation tank.
COND ~ - - Given photographs of a rectangular primary sedimentation tank.

: j'#TER‘BEH ='Termihal Behavior
"' 'COND = Conditions of Performance
"~ AP = Acceptable Performarce.-

Lvh
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Process Description continued .
AP . - The description must include:
'~ a. the name rectangular primary sedimentation tarnk.
b.  the purpose of the primary sedimentation process in
terms of how it affects the wastestream.
c. the effect of primary sedimentation on other process
units including: .
1. trickling filtration 7. aerobic digestion
2. aeraiion 8. sludg= conditioning
3. secondary sedimentation 9, sludge dewatering
4. pond stabilization : 10. solids disposal
5. thickening 11. effluent disposal
6. anaerobic digestion :
Identifying Components “
TER BEH - Identify the components of a rectangular primary sedimentation tank. , =~
COND - Given a photograph of a rectanguler primary sedimentation tank. LT
AP’ - The trainee must identify the following listed components and
associated equipment: '
a. Influent channel n. Skimmer
b. Baffle o. Longitudinal sludge’
c. Drive unit collector
d. Sludge pipe p. Drive chain
e. Sludge hopper q. Scum box
f. Tee rail r. Scum pipe
g. Gear box s. Sludge cross collector
h. Headshaft t. Drive sprockets
i. Bearings u. Wearing shoes
j. Revolving scum skimmer v. Collector sprockets
k. Take up w. Angle tracks
1.. Adjustable effluent weir X. Shearpin hub
m., Effluent channel z. Chain guards

Purpose of Compor-mts

TER BEH - Explain the purpose of each component, how each component works and
why it is important to the operation of the rectangular primary
sedimentation tank.

COND - Given a photograph of the rectangular primary sedimentation tank.

AP - The trainee must describe the function and importance of each of the
components listed in lesson number 3 of this subject matter.

Locating Components

.TER BEH - Name and locate the components of a rectangular primary

sedimentation tank.
COND - = -~ Given a photograph of a rectangular primary sedimentation tank.
AP . -~ The trainee must point out and name the components listed in lesson
"number 3 of this subject matter.

"Safety

sTER BEH ;stscribé safety procedures for a rectangular primary sedimentation tank.
" COND :, - .= 'Given. a photograph of a rectangular primary sedimentation tank. -
AP . - The trainee must comment on high risk activities, sources of danger

O ‘»and safety equipment, explaining how the procedures protect employees .
E ,and visitors. , .




6. Safety continued'

" High Risk Activities . Sources of Danger Safety Equipment
"Lifting & lowering objects Waste characteristics Barricades
» 'with ropes & pulleys Falling objects Ladders
hd Making adjustments with Moving parts Life preservers
switches in automatic Open pits & tanks Lockout tags
position Slippery walks Padlocks & keys
Raking floating material Protective .
from tank surface clothing
Working inside tank without
a buddy
Working near open pits &
tanks

Unclogging pipes & pumps

7. Normal Operation Procedures

TER BEH - Describe the normal operation procedures for the components of a
primary sedimentation tank listed in lesson number 3 of this
subject matter.

COND - Given a checklist of components to check, the characteristics of the
components to check and a photograph of a primary sedimentation tank.

AP - The trainee will:

a. Describe the characteristics of each component which the
operator checks to determine whether the component is
functioning normally, commenting on:

1. wastewater level
2., flow distribution

~ L. i - 3.“number of tanks in service

“. -7 =+ 4. scum accumulation

. , 5. sludge accurmlation

. L6s characterjnrvz‘ of floating material
<y 7. ‘corrosion .- -ieterioration
-“ﬁe.:smoothness‘ot motion of moving parts
9. shock & vibration
10. sound
11. tempéerature of motor & gear box
12. raw sludge pumping system

b. Explain how often each component must be checked and why the
component must be checked on this schedule.

.c. Describe what an operator does if .the characteristics of a-
component indicate that it is not functioning normally
including.

1. making adjustment

2. deciding about corrective maintenance
3. reporting to supervisors

4. reporting in written records

d. Explain why a component's characteristics must be returned
to normal.

e. Describe the routine sampling for a rectangular primary
sedimentation tank.

f. Describe the routine calculations for a rectangular primary
sedimentation tank. ¥

g. Describe the routine prccedures for a rectangular primary
sedimentation tank.

8. Start-up and Shthdown Procedures

TER BEH - Describe the start-up and shut-down procedures for rectangular
primary sedimentation tanks.

Aruitoxt provided by Eic:
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8. Start—up and Shut-down Procedures continued

COND - Giv*n photographs of rectangular primary sedimentation tanks.
AP - The trainee will: »
a. Describe the start-up and shut-duwn procedures,
commenting on:
1. the number of tanks to put in service
2. removing and installing inlet and outlet gates
3. draining tanks for extended shut-down
4. starting and stopping support systems
a. 8ludge pumping
b. sludge collection
c. skimming
5. shutting down to -remove objects dropped in tank

b. Evaluation of the operation of the ractangular primary
sedimentation tank to determine whether correct start-up
procedures have been used. Use the normal operation
procedures described in lesson number 7 of this subject
matter.

c. Evaluation of the operation of the rectangular primary
sedimentation tank to determine if correct shat-down
procedures have been used. Use the normal operation
procedures described in lesson number 7 of this subject
matter.

9. Abnormal Operation Procedures

TER BEH - Describe the abnormal operation procedures for the rectangular
primary sedimentation tank.

COND - Given photograpns and descriptions of a wastestream flowing
through a rectangular primary sedimentation tank.
AP ~ The trainee will:

a. Evaluate the wastestream for abnormal conditions,
commenting on:

1. color 9. oil
2. floating material 10. pH
3. flow 11. septic wastewater
4. foam 12. settleable mat:ier
5. grease 13. suspended matter
R 6. 1ndustrial wastes 14. temperature
o 7. 1level 15. velocity
3 8. odor

b. Explain how often the condition of the wastestream must
be checked. '

c. Describe what an operator does if he observes abnormal
conditions, including:
1. operational changes
2. reporting to supervisors
3. sampling procedures

d. Describe how the actions of the operator will improve
the condition of the wastestream. .

' 10. Prevwentive Maintenance

"TER BEH - Describe the preventive maintenance procedures for a rectangular
. primary sedimentacion tank.
; COND ”‘:— Given .photographs of a rectangular primary sedimentation tank
: and ‘reference materials, including: Bt ) ‘
‘a.I;Inspection records
f;]b;ﬁﬂnanufacturer s maintenance guides
" c.  -Plant drawings and specifications
‘Preventive maintenance schedule’

Aruitoxt provided by Eic:
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10. Preventive Mainterance continued

AP - The trainee will:
a. Describe these procedures for the rectangular primary
" gsedimentation tank:
1. cleaning
a. channels and walls exposed to wastewater
b. skimming system and scum box
2. painting
a. exposed metal surfaces
3. 1lubrication
a. drive unit
b. sludge pump
c. scum skimmer
d. shearpin hubs
4. .mechanical adjustment
a. chain length
b. sprocket alignment
5. replacement
a. worn wear shoes
b. chain links
c. shear pins ;
d. end squeegees on flights
6. wear measurement
a. wearing shoes
b. chain links
c. sprockets . L
b. Name the reference materials and tools needed to perform
thke preventive maintenance.
c. Explain how often each preventive maintenance procedure
must be performed.
d. Explain how an operator determines whether a component
needs preventive maintenance. .
e. Explain what an operator does if a component needs
preventive maintenance.
f. Explain why each preventive maintenance procedure is L
important. ’

11. Corrective Maintenance

TER BEH - Describe the corrective maintenance procedures for a rectangular
primary sedimentation tank.
COND - Given photographs of a rectangular primary sedimentation tank
tools and reference materials, including:
a. Catalog of replacement parts . .
b. Equipment catalogs
c. Manufacturer's maintenance guides
AP - The trainee will:
a. Describe how an operator evaluates each component of a
rectangular primary sedimentation tank for corrective
maintenance, commenting on:

. capacity 7. position
2. color 8. sound
3. corrosion 9. deterioratioi:-
4. depth 10. temperature
5. motion 11. flow
.6. odor 12. vibration

b; " Explain why a component has malfunctioned.
c. Name the reference materials and tools needed to perform
. the corrective maintenance. ’

Q
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Aruitoxt provided by Eic:

11. Corrective Mainteunance continued

d.

Desc:ibe what an operator does when he discovers a

malfuaction, including: ’

1. evaluation of capabilities of plant personnel to
perform the procedures

2. selection of replacement parts

3. record keeping

Describe how the operator corrects the malfunction.
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Appendix 7

.

' Under Development

" PROPOSED SYSTEM DESIGN

A necessary adjunct to IRIS is timely
‘{nformational access to training materials
‘which are currently being developed and
.are relevant to water and wastewater treat-
‘ment. To meet this-requirement, certain
‘modifications to the IRIS record structure
‘will allow the Office of Water Programs
.Operations to produce -a separate series of
‘reports and indexes covering training ma--
-terials currently under development. In-
'formation about the developer, project
cost; start date, projected end date,

" funding organization, funding authority
_code and field test code data are provided
‘4n lieu of the fifth line of the abstract
"as it is used in the IRIS record. The
proposed information products would in-
clude an ID Master Report listing all in-
formation captured for any one training
‘material being developed and indexes by
Subject, Developer, Funding Organization,
and Category. Additional indexes provid-
.ing financial data for dollars expended by -
" a funding ovganization, by a developer, by
" education level, by type, by a category

" (e.g., operations) or by a subject can be
generated if required. The IRIS Thesaurus
Table would meet the subject analysis

Proposed System for Water Quality Training Materials

requirements for the proposed system. A
Developer Name Table, Developer Code Table,
Funding Organization Name Table, and Fund-
ing Organization Code Table would be devel-
oped, allowing users to obtain total ad-
dress and code information for any given
developer or funding organization.

Using the modified IRIS record approach,.
as training materials. were completed, the
"in process" record would be adjusted to
include cost, source and author informa- .
tion. Funding organization and development
cost data would be deleted. The record
could then be ‘moved from tlie master data
£11& supporting materials under development
to the master. data' file supporting IRIS.

In this manner, rekeying is minimal, and
the record flows 'from one information ap-
plication to another.

Examples of sample products follow.
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SAPLE LAYOUT OF IDENTIFICATION MASTER REPOKT

Cpwo0 |
"DACKING A CEVTRLFUGAL PTRP VECRAVLCAL SEAL DATES (START/END): 7600/7702

DEVELOPER: CLEMSON EDUC LVL: 1  TYPE(S): PH SL AC  CATECORIES; O FIELD TEST: T  EST. PURCHASE COST: § 12,50 P

AUTHOR(S) ¢ DELVECCRIO F LORD R PROJECT COST: $5000.00 FUNDING ORG: CLEMSON
SUBJECT(S): FUND CODE: TRWS 016

- CENTRIFUGAL PUMPS © MAIWIENANCE SELF PACED INSTRUCTION

ABSTRACT AND REMARKS: “
DETAILED PROCEDUEES FOR TROVBLESHOOTIG AYD REPACKING 4 HECRANICAL SEAL OV A CINTRIFUGL 2B

SAMPLE LAYOUT OF THE SUBJECT INDEX

* CENTRIFUGAL PUIBS
' DACKING A CENTRIFUGAL PUP VECHANICAL SEAL
JEVELOPRR: CLDNSON EDVC LiL: 1 TIPE(S): PMSLAC CATEOORIES: 0 ID: EPAROASOD

MAINTENANCE

PACKING A CENTRIFUGAL PUMP MECHANICAL SEAL
DEVELOPER: CLEMSON EDUC LVL: 1  TYPE(S): PM SL AC CATEGORIES: 0 ID; EPAW04300

DATES (START/END): 7602/7102

SELF PACED INSTRUCTION

PACKING A CENTRIFUGAL PUMP MECHANICAL SEAL
 DEVELOPER: CLEMSON EDUC LVL: 1 TYPE(S): PM SL AC  CATEGORIES: 0 ID; EPAW04300

SAMPLE LAYOUT OF THE CATEGORY INDEX

- CATEGORY: 0
PACKING A CENTRIFUGAL PUMP MECHANICAL SEAL DATES (START/END): 7602/7702

DEVELOPER: CLEWSON EDUC LVL: L TYPE(S): PM SL AC 1Dt EPAW04300

SAYPLE LAYOUT OF THE FUNDING AGENCY INDEX

CLEMSON ,
PACKING & CENTRIFUGAL PUMP MECHANICAL SEAL DATES (START/END): 7602/7702

DEVELOPER: CLEMSON EDUC LVL: 1  TYPE(S): PM SL AC CATEGORIES: 0 ID: EPAW04300

SAMPLE LAYOUT OF THE DEVELOPER INDEX

CLENSON |
PACKING A CENTRIFUGAL PUYP NECHANICAL SEAL DATES (START/END): 7602/7702

- EDUC LVL: 1 TYPE(S): PM SL AC  CATEGORIES: 0 ID: EPAW04300

DATES (START/END): 7602/7702

DATES (START/END): 7602/7702

v2r
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PROPOSED SYSTEM DESIGN

- The proposed Curriculum System will be
;designgd'to.provide comprehensive control
over: courses offered by various sponsors
(universities, assoclations, federal agen-
-+ cles;- etc.) throughout the calendar year.
" The design concepts are similar to IRIS.
" Each course would be entered into a master
data file as one record which would iden-
" tify the sponsor, course title, costs,
¢ times offered during the year, prerequi-
* " gites, and subject and abstract informa-
‘tion, among other data. The resultant
master data file would be used to generate
... “a Master Report sorted by ID which would
+.1ist all information gathered for the

posgd.-SyStem for Water Quality Control Courses

various courses, and 3 indexes by Subject,
Type, and Sponsor. The indexes would pro-
vide abridged information: 1D, course
title, type of course, sponsor, dates
offered, times and cost. Additional in-
dexes by date of course offerings and by
education level could also be generated.
The Thesaurus Table currently supporting
TRIS would meet the subject analy. s re-
quirements for the Curriculum System. A
Sponsor Name Table and a Sponsor Code Table
would be developed allowing users to obtain
total address and code information for any
glven sponsor.

Examples of sample products follow:



:ABSTRACT - LINE 3

| o NogER 1/9 COURSE TITLE | 11/104:CRSE TYPE 1165

1 EPHCOOOOI ! Pump Station Operation and Maintenance 1064 !
| ,vt; : SPONSOR 1/10 DATES/DEADLINE (1) (2) (3) (4) . 12/16:TIME 50/7:C0ST 60/3:PREPAID 64/3:
ISR O : (0512) (0908) : ' : :
o CIemson : 0226/0228 (0210) : 0526/0530  :0922/0926 ¢ L5 Ty D0
SEDUC LWL ll 2 CREDITS 4/6 CRSE FORMAT  12/8:CATEG  21/3:NO REGISTR  25/3:CRSE PREREQ  30/29:EWPLYMI PREREQ - 60/29:
: . : ! : Tntroduction to : Water'and Wagtevater :
KR . CEU3.7 ' WS 8§ 10 1 + Pumps + Treatment Plant
*ASUBJECT O 1/29:SURTECE THO 31/29:SUAJECT THREE /ST R 91/2:
Pump Statldns | :
.COURSE REFERENCES - LINE 1 110
: Pump Station Hodules from Clenson University.
:(OURSE REFERENCES - LINE 2 - 1/120:
:ABSTMCT-- LINE 1 1/120:
Goes into the operations and maintenance procedures including troubleshooting for valves, centrifugal pumps,
 ;nﬂMﬂ-LmB2 | 1/120:
‘ Eiectric motors and electric controls for pump stations. :
1/120:

:‘ ,'12

ltal-’_ )




SAMPLE LAYOUT OF THE IDENTIFICATION MASTER REPORT

ERCO000L
COST: § 75 CRSE TYPE: OGM

PUUP STATION CPERATION AND MATNTENANCE
SPONSOR: CLENSON  DATES/REGIS DEADLINES: 02/24-02/8(02/10) 05/26-05/30(05/12) 09/20-09/26(09/08) TIHE: 8/50/ I
PREPAT: § 10 NO REGISTRANIS: 15 CREDITS: (BU3.7  EDUC IVl: 1 CRSE FORMT: §S S5 CATEGORIES: 0

SUBJECT(S) :
~ PUMP STATIONS

~ABSTRACT: ,
GOES TNTO THE OPERATIONS AND MAINTENANCE PROCEDURES INCLUDING TROUBLESHOOTING FOR VALVES, CENTRIFUGAL

PUMPS, ELECTRIC HOTORS AND ELECTRIC CONTROLS FOR PUMP STATIONS.

(OURSE REFERENCES:
PUMP STATION MODULES FROM CLEMSON INIVERSITY.

 (OURSE PREREQUISITES: INTRODUCTION T0 PUMPS RUPLYMENT PREREQUISITES: WATER AND WASTEWATER TREATMENT PLANT

SAMPLE LAYOUT OF SPONSOR INDEX

F

CLEMSON  °
PUMP STATION OPERATION AND MAINTENANCE
DATES/REGLS DEADLINES: 02/ 24-02/28(02/10) 05/ 26-05/30(05/12)  09/22-09/ 26(09/

ID: EPWCO000L . EDUC LiL: 1 CATEGORIES: 0

C0ST: § 75 CRSE TYPE: ORM
08) TLE: BH/SD/IW

SAYPLE TAYOUT OF SUBJECT INDEX
PUMP STATIONS
: COST: § 75  GRSE TYPE: OM

PUMP STATION OPERATION AND NAINTENANCE
124-02/28(02/10) 05/26-05/30(05/12) 09/22-09/26(09/08) TINE: 8H/SD/10

SPONSOR: CLENSON  DATES/REGLS DEADLINES: 02
ID: EPWC00001 EDUC LVL: 1 CATEGORIES: 0

8cl
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» f"'*‘f*Appendlx 9
_Equa "‘Employment Opportumty Commiission

~ Employee Selection Procedures
. Register 'Wednesday, November 24,1976 Volume 41, No. 228, p. 51984-51986

o For: more information. contact
~:James O:Taylor, Jr. =
.- Research;Psychologist o
- Equal:Employment Opportunity Commission
2401 E;St,NW - :
‘ ~~‘Washington, 0020506
202-634-6460 ‘
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5108k
CHAPVER XIV—EQUAL EMPLOYMENT
. OPPORTUNITY COMMISSION .
PART 1607-—GUIDELINES ON -
nof Guidelines .

cedures - ( - published at 33 MR
12333, August 1,°1870), Notwithstanding
the publication .of “Federal Executive

. Agency Guidelines on:Employee. Belec-

tion Procedures,” the Equal Employment
Opportunity. Commission Guidelines on
Employee .Bolection' Procedures remain
applicable to all employers and other en-
tities subject to the jurisdiction of this
Commission under Title VII of the Civil
Rights Act of 1064, as amended, 42 U.8.C.
20000 et seqQ. IRV
Blgned at Washington, D.C. this 19th

day of November 1976.

' RraxL BNt WALSH,

' Vice Chairman.

29 CFR Part 1607 is revised as set forth
“below:

Statement of purposs.

“Test” defined.

Discriminaticn defined,
Evidance of vnlldlty.t
. dards for validatt

-7 Mink
. Presentation of validity evidence.
Use of other validity studies.

¥: The P! of this Purt
1007 iasued under Sec. 718, 78 Btat. 283, 43
T8.0. 500, 30000-12. . .

§ 1607.1 - Statement of purpose.

(2) The guidelines in this part are
based on-the belief that properly vall-
dated and standardized employee selec-
tion: -can significantly con-

- . policies, as
required by title VII. It is also
that . tests, when
used In confunction with:other tools
t and complemented
by rograms of job: design, may

" and, ' Indeed. . aid in_ the utilization
and’ of hnmn moum/el
- wemes o

. transfer, . promote,” grant ‘membership,
: mm. mluo:gahln.wlththemﬂtmt

RULES AND REGULATIONS

candidates are selacted or rejected on the
basis of a single test score. Where tests
are so used, minority candidates fre-
quently experience disproportionately
high rates of rejection by failing to at-
tain score levels that have been estab-
tished as minimum standards for quali-
fication. It has also become clear that in
many instances persons sre using tests
as the basis for employment decisions

. without evidence that they sve valld pre-

dictors of employee job performance.
Where evidence in support of presumed
relationships between test performance

- and job behavior is lacking, the possibil-

ity of discrimination in the application of
test results must be recognized. A test
Iacking demonstrsted validity (l.e., hav-
ing no known significant relationship to
job behavior) and yielding lower scores
for classes protected by title VII may
result in the rejection of many who have
necessary qualifications for successful
work performance.

(¢) The guidelines in this part are
designed to serve as s worksble set of
standards for employers, unions and
employment agencies in determining
whether their selection procedures cone
form with the obligations contained in
title VII of the Civil Rights Act of 1964,
Bection 703 of title VII places an affirma-
tive obligation upon employers, labor
unions, and employment agencies, as
defined In section 701 of the Act, not to
discriminate because of race, color,
religion, sex, or national origin. SBubsec~
tion (h) of section 703-allowg such per-
sons “* * * to give and to act upon the
results of ‘any professionally developed

ability test provided that such test, its
adm

inistration or action upon the resuits
is not designed. intended or used to dis-
criminate because of race, color, religion
sex or national origin.” .

§1607.2 “Test” defined.

For the purpose of the guidelines in
this part, the term “test” is defined as
any paper-and-pencil or performance
measure used as a basis for any employ=-
ment decision. The guidelines in this part
apply, for example, to ability tests which
are designed to measure eligibility for
hire, transfer, promotion, membership,

, referral or retention. This defl- -

training

nition includes, but is not restricted to,
measures of general intelligence, mental
ability and learning abilily; specific in-

. tellectual - abilities; mechanical, clerical

snd other aptitudes; dexterity and coor-
dination; knowledge and proficiency; oc-
cupational  and other Interests; and

attitudes, personality or temperament. .

The term “test” Includes all formal

. scored quantified or standardized tech-
" niques of assessing job suitability includ-
. ing, in addition to the above,

- qualifying or disqualifyilng personal his-
Frd - tory or background requirements, specific

, specific

educational or .work history require-
ments, scored interviews, blographical
information blanks, interviewers’ rating
scales, scored application forms, etc.

§1607.3 Discrimination defined.

The use of any test which adversely
affects hiring, promotion, transfer or
any other employment or mem

opportunity of classes protected by title
VII constitutes discrimination unless:
(a) The test hag been validated and evi-
dences & high degree of utility aa here-
inafter described, and (b) The person
siving or acting upon the results of the
particular test can demonatrate that al-
ternative suitable hiring, transter or
promotion procedurss are unavallable
for his use, o

§1607.4 Evidence of validity.

(3) Each person using tests to select
from among candidates for & position or
for membership shall have available for
fnspection evidence that the tests are

* being used in a manner which does not

violate §1607.3, Such evidence shall be
examined for indications of possible dis-
crimination, such as instances of higher
rejection rates for minofity candidates
than nonminority candidstes. Further-
more, where technically feasible, a test
should be validated for each minority
group with which it is used; that is, any
differential rejection rates that may
oxist, based on a test, must be relevant
to performance on the jobs in question.

(b) The term “technically feaaible” as
used {n these guidelines means having
or obtaining a sufficlent number of mi-
nority individuals to achieve findings of
atatistical and practical significance, the
opportunity to obtain unbiased job per-
formance criteria, etc. It is the responai-
bility of the person claiming absence of
technical feagibllity to positively demon-
strate evidence of this absence.

(c) Evidence of a test's valldity should
consist of empirical data demonstrating
that the test ts predictive of or signifi-
cantly ‘correlated .with important ele-
ments of work behavior which comprise
or are relevant to the job or jobs for
which candidates are being evaluated.

(1) If job progression structures an
senlority provisions are so established
that new employees will probably, within
s reasonable period of time and in a
great majority of cases, progress to's
higher level, it may be considered that
candidates are being evaluated for jobs
at that higher level. However, where job
progression is not so nearly automatic,
or the time span is such:that higher
level jobs or employees’ potential may

- be * expected - to. change in :significant

ways, it shall be considered that candi-
dates are being evaluated for 'a job at
or near the entry level. This point is

_made to underscore the principle that

attainment . of -or performance at &
“job is a’'relevant criterion
in validating employment tests only
when there is a high probability that

persons employed will - in fact attain:
that higher level job within & reasonable
period of time. - S

(2) ‘Whers & test is to be used in dif-
ferent. units of s multiunit organization
and no significant differences.exist be-
tween units, jobs, and applicant popula-
tions, evidence obtained in one unit may
suffice for. the others.:Similarly, where
the validation process. requires the col-
Jection of data throughout & multiunit
organization, evidence of validity specific
to each unit may not be required. There
may ‘also be instances where evidence of

© FEQERAL REGISTER, VOL. 41, NO. 228—WIDNISDAY, NOVEMEER 24, 1976
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~ valldity o appropriaely obtained from
more than ohe company in the same in-
, Both in this instance and in the

RULES AND REGULATIONS

are t0 be used ss critarion measures.

Copies of teats and test manuals, inolud='

g

instruotions for

. , and inf of test Ye-
e o ey
vallable through normal

be re= OF are not &

§1607.8 “Minimum standards for vallda.

(a) For.the Jurpou of satlafying the
ents of this part, empirical evi-

dence In support of & test's validity must
be based on studies smploying generally
accepted procedures for determining ori-
rion-related validity, such as those
described In "Standards for Educationsl
and . Psychological ‘Teste: and Manuals”
published - by - American Psychological
Association, ~ 1300 . 17th - Btreet, NW.,
Washington,” D.C. 20036, Evidence of
cuntent or construct validity, as defined
in that publication, may also be appro-
priate where criterion-related validity is

not feasible. However, evidence for con- *

tent or construct validity should be ac-
companied by sufficient information from
job analyses to demonstrate the rele-
vance of the content (in the case of job
know!edge or proficiency tests) or the
construct (in the case of tralt mcasurcs).
Evidence of content validity alone may
be acceptable for well-developed tests
that consist of suitable samples of the
essential knowledge, skills or behaviors
composing the job in question. The types
of knowledge, skills or behaviors con-
templated here do not {nclude those
which can be scquired in & brief orien-
tation to the job.

(b) Although any appropriate valida-
tion strategy may be used t0 develop
such empirical evidence, the following
minfmum standards, as applicable, must
be met in the research approach and in
the presentation of results which con-
stitute evidence of validity:

(1) Where a validity study is conducted
in which tests are admintstered to appli-
cants, with criterion data collected later,
the sample of subjects must be represent-
ative of the normal or typical candidate
group for the job or jobs in question.
This further assumes that the applicant
sample is representative of the minority
population available for the job or jobs in
question in the local labor market. Where
s ‘validity study is conducted in which
tests are administered (o present em-
ployees. the sample must be represent-
ative of the minority groups currently
included in the applicant population. If
it is not technically feasible to include
minority employees in validation studies
conducted on the present work force, the
conduct of s validation study without
minority candidates does not relieve any
person of his subsequent obligation for
validation when: inclusion of minority
eandidates becomes technically feasible.

(2) Tests must be sdministered and
scored under controlled and standardized
conditions, with proper safeguards to
protect the security of tests scores and to
insure that scores do not enter into any
judgments of employee adegquacy that

commarcial channals must be included
a8 's part of the validation evidenoe.
(3) The work behaviors or other cri-

" taris of employes adequacy which the
test & Inf

tended to predict or identify
must be fully described: and, addition-
ally, in the case of rating techniques, the
appraisal formce) and instructions to

the rater(s) must be included as a part -

of the validation evidence. 8Such criteria
may include measures other than sotual
work proficiency, such as training time,
supervisory ratings, regularity of attend-
ance and tenure. Whataver. criteria are
used they must represent major or
oritical work behaviors as revealed by
careful job analyses. .

(4) In view of the possibility of blas
inherent in subjective evaluations, su-
pervisory rating techniques shouid dbe
carefully developed, and the ratings
should be closely examined for evidence
of bias. In addition, minorities might
obtain unfairly low performance crite-
rion scores for reasons other than su-
pervisors’ prejudice, as, when., as naw.
employees, they have had less opportu-
nity to learn job skills. The general point
is that all critera need t0 be examined to
insure freedom from factors which would
unfairly depress the scores of minority

groups. K

(5) Differential validity. Data must be
generated and results separately reported
for minority and nonminority groups
wherever technically feasible. Where &
minority group is sufficiently large to
constitute an identifiable factor in the
local labor market, but validation data
have not been developed and presented
separately for that group, evidence of
satisfactory validity based on  other
groups will be regarded as only provi-
sional compliance with these guldelines
pending scparate validation of the test

for the minority group in question. (See

11607.9), A test which is differentially
valid may be used in groups for which
it is valid but not for those in which
it s not valid. In this regard, where &
test is valid for two groups but one group
characteristically obtains higher test
scores than the other without s cor-
responding difference in job perform-
ance, cutoff scores must be set 80 as to
predict the same probabllity of job suc-
cess in both groups.

(c) In assessing the utility of a test
the following considerations will be ap-
plicable: : .

(1) The relationship between the test
and at least one relevant criterion must
be statistically significant. This ordi-
narily means that the relationship should
be suficiently high as to have a prob-
ability of no more than 1 to 20 to have
occurred by chance. However, the use of
s single test as the soie selection device
will be scrutinized closely when that test
is valid agsinst only one compunent of
Job performance.

)

(3 In sddition to statistical signifi-
cance, the relationsh! between tho test

low relationship may. prove %
proportionatsly few applicants teyv out
to be satisfactory; ‘ ‘

(1i1) The smaller the economic and
human risks invoived in hiring an un-
qualified applicant relative to the risks
entalled In rejecting a qualified eyinl-
cant, the greater the relationship ne.ds
to be in order to be practically useful.
Conversely, s relatively low relationship
may useful when the former risks
are relatively high. _ B

$1607.6 Presentation ‘of validity evi
. denee, . .

The presentation of the results of 8
validation study must Include graphical
and statistical representations of the re-
iationships between the test and the eri-
teria, permitting judgments of the Sest's

.utility in making predictions of future

work behavior. (Bee § 1887.5(c) concern=
ing assessing utility of a \est.) Average
scores for all tests and criteria must be
reported for all relevant subgroums. in-
cluding  minority and - nonmirority

‘groups where differential validation is

validation study, the mintmum accept-
able cutoff (passing) score on tho test
‘reported. It is eapected L"2¢
each operational cutoff score will b ree-
sonable and consistent with normal ex-
pectations of proficiency within the work
force or group on which the study was
conducted. i
§1607.7 Use of other validity studies.
In cases where the validity of a test
cannot be determined pursuant to
§ 1607.4 and §1607.5 (eg., the number
of subjects is less than that required for
s ly adequate validation study,
or an appropriate criterion measure can-
not be developed), evidence from valid-
ity studies conducted in other organiza-
tions, such as that reported in test man-
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uhupn«i prv(culoml literature, may be
‘considered

acceptable. when:. (a) The
studies pertain to jobs which are com-
parable-‘(Le., . have basically the same
task elements); and:(b) There are no
major . differences :in" contextual varia-
bles “or “sample - composition’ which "are
likely: to -significantly affect ~validity.
) citing evidence from other
ty studies as’ once of test va-
ndity for his own jobs must substantl-
ate in detall job comparability and must
demonstrate the absence of contextual
oc - sample - differences . cited in para-
graphs. () ‘and-(b)-of this section.
§ 1607.8 . ‘Assumption of validity.
' (s) /Under no circumstances will the
reputation of a test, its author
or its publiaher, or casual reports of test
utility be accepted in lieu of evidence of
validity. Specifically ruled out are: as-
sumptions -of validity based on test
names or.descriptive labels; all forms of
promotional literature; data bearing on
the frequency of a test's usage; testi-
monisl statements of sellers, usets, or

consultants; and other nonempirical or -

anecdotal accounts of testing practices
or testing outcomes.

(b) Although professional supervision
ot testing activities may help greatly to
insure technically sound and nondis-
criminatory test usage, such involvement
alone shall not be regarded as consti-
tuting satisfactory evidence of test

$1607.9. Continued use of tests,

Under certain conditions, a person may
be permitted to continue the use of a test
which is not at the moment fully sup-
ported by the required evidence of valid-
ity. If, for. example, determination of
criterion-related  validity in a specific
setting is practicable and required but
not yet obtained, the use of the test may
continue: Provided: (a) The person can
cite substantial evidence of validity ss
described in §1607.7 (a) and (b); and
(b) He has in progress validation pro-
cedures which are designed to produce,
within a reasonable time, the additional

. data required, It is expected also that

the person may have to alter or suspend
test cutofl scores so that score ranges
brosd cnough to permit the identification
of criterion-related validity will be

1607.10 . Employmen ces and
' " employment -ervlce:. agen *

" (2 An‘employment service] including
private employment agencies, State em-

‘ployment agencies, and the U.8. Training

and loyment Service, as defined in
section 701(e), shall not make applicant

RULES AND REGULATIONS

or employee appraisals or referrals based
on the results obtained from any psycho-
logical test or other selection standard
not validated in accordance with these
guidelines,

(b) An employment agency or service
which 1s requested by an employer or
union to deyise a. testing program s
required to follow the standards for test

. validation as set forth in these guide-~

lines. An employment service is not
relieved of its obligation herein because
the test user did not request such valida-
tion or has requested the use of some
lesser standard than is provided in these
guidelines,

(¢) Where an employment agency or
service i3 requested only to administer
a testing program.which has been else-
where devised, the employment agency
or service shall request evidence of vali-

datlon, as described in the guidelines in .

this part, before it administers the test-
ing program and/or makes referral pur-
suant to the test results. The employment
agency must furnish on request such
evidence of validation. An employment
agency or service will be expected to
refuse to administer a test where the
employer or union does not supply satise
factory evidence of validation. Rellance
by the test user on the reputation of the
test, its author, or the name of the test
shall not be deemed sufficient evidence
of validity (see § 1807.8(a)). An employ=
ment agency or service may administer
a testing program where the evidence of
validity comports with the standards
provided in § 1607.7.
§ 1607.11 Disparate treatment.

The principle of diaparate or unequal
treatment must be distinguished from

the concepts of test validation. A test
or other employee selection standard—

even though validated against job per- -

formance in accordance with the guide-
lines In this part—cannot be imposed

- upon any individual or class protected

by title VII where other employees,
applicants or members have not been
subjected to that standard. Disparate
treatment, for example, occurs where
members of & minority or sex group have
been denied the same employment, pro-
motion, transfer or membership oppore
tunities as have been made available to
other - employees or applicants. Those
employees or applicants who have been
denled equal treatment, because of prior
discriminatory practices or policies. must
at least be afforded the same opportu-
nitles as had existed for other employees
or applicants during the period of dia-
erimination. Thus, no new test or other
employee selection standard can be im-
_posed upon & class of individuals pro-

tected by title VII who, but for prior

discrimination, would have been granted

the opportunity to qualify under less

:rtlr;nnnt selection standards previously
orce. '

§ 1607.12 Retesting.

Employers, unions, and employment
agencies should provide an opportunity
for rotesting and reconsideration to
earlier "failure” candidates who have
availed themselves of more training or
experience. In particular, if any appli-
cant or employee during the course of
an interview or other employment pro-
cedure claims more education or experi-
ence, that individual should be retested.

$ 1607.13  Other selection tochniques,

Selected technigues other than tests,
as defined in § 1607.2, may be improperly
used 50 as to have the effect of discrim-
inating against minority groups. Such
techniques include, but are not restricted

, or casual interviews and un-
scored application forms. Where there
are data suggesting employment discrim-
ination, the person may be called upon to
present evidence concerning the validity
of his unscored procedures as well as
of any tests which may be used, the
evidence of validity being of the same
types referred to in §§ 1607.4 and 1607.5.
Data suggesting the possibility of dis-
crimination exist, for example, when
there are differential rates of applicant
rejection from various minority and
nouminority or sex groups for the same
job or group of jobs or when there are
disproportionate representstions of mi-
nority and nonminority or sex groups
among present employees in different
types of jobs. If the person is unable
or unwilling o perform such validation
studies, he has the option of adjusting
employment procedures so as to elimi-
nate the conditions suggestive of em-
ployment discrimination,
$1607.14 Affirmative action.

Nothing in these guidelines shall be
interpreted as diminishing a person's ob-
ligation under both title VII and Execu-
tive Order 11246 as amended by Execu-
tive Order 11375 to undertake afirmative
action to ensure that applicants or em-
ployees are treated without regard to
Tace, color, religion, sex, or national
origin. Specifically, the use of tests which
have been valldated pursuant to these
guidelines does not relieve employers,
unions or employment agencles of their
obligations to take positive action in af-
fording employment and training to
members of classes protected by title VII.
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Appendix 10
Excerpts from Who Is Responsible for Clean Water?
For more information contact:
-John H. Austin -~ -
- Civil Engineering Department
University of Maryland

College Park, MD 20742
301-454-2438




ERIC

Aruitoxt provided by Eic:



ERI!

Aruitoxt provided by Eic:

135

WOULD |, AS A MUNICIPAL .rFICIAL,
KNOW HOW TO HANDLE EACH OF THESE PROBLEMS?

—Do you feel "that you would be qualified to handle all of these
problems?
—Do you think it is unfair to have municipal officials blamed when

(a) a fish kill results in the proximity of your wastewater plant?

{b) if the complex machinery necessary to purify the water or

process the waste malfunctions?

(c) if the only qualified operator for one of the plants quits?

{d) if no qualified operators can be hired to fill a vacancy?

{c) if the community falls to plan for its future water needs, and

subsequently loses new industry?

{f) if the community and its waste products outgrow the capacity of

the wastewater plant to treat the wastewater?

{g) if an outdated plant allows untreated wastewater to contaminate

a recreation area?
{h) if a stranger to your community places a toxic substance in the
water reservolir? ’
Qualified or not, fair or unfair, the municipal official will be required to
tespond to each of the above examples. it does not matter if the
problem is compiicated, or if technical competence is needed to
propose solutipns; the official is expected to find a satisfactory
solution.

A real dilemma exists between what the citizens of the community
expect from their municipal officials and what the officials are qualified
and ¢a-np:atent to handle.

Dne aiternative would be to train all municipal officials to operate
water purification plants, and wastewater treatment plants, and also the
fire department, and the police departmant, and all other city services.
Then they would be able to handle all related probiems. This is not the
solution we suggest.

If the municipal official is going to be held responsibla for the
correct operation of technical machinery and the health of the
individual citizens, as well as for the future economic growth of the
community, he must have compatent employees. The town must hire
and maintain qualified men, who are capable of handling efficiently and
safely the types of problems mentioned earlier while operating the
plants on a daily basis.

If the municipal official has a competent, qualified group of
employees for all the town services, then the official has met the
responsibilities of his office.
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HOW TO DETERMINE
IF AN OPERATOP. IS QUALIFIED

How do you know whather the man that is now working in the water or wastwater plants in your community, or the next
man hired by the community is properly qualified? 1s it possible for the municipal official to know that his employees are
qualified?

Hiring the Qualified Policeman )

A comparison of the requirements and responsibilities of the policeman with those of the water and wastewater plant

operators will serve as an illustration.

Self Test:
What are the general responsibilities of a policeman?

Answer: To ensure the welfare and public safety of the residents of the community.
Which of the following requirements would you call essential qualifications when hiring a policeman? Circle the eight most
important qualifications.

(1) be dedicated to the job {7) be on time

{2) be 6°4”” and 225 pounds {8} have the welfare of the community always in mind
(3) be able to follow orders and directions (9) work really cheap

{4) have initiative {10) be willing to work hard

{5) be related to some friend or relative {11) perform well in emergencies

{6) be interested in methods of becoming a better policeman

Although some of the above characteristics are ridiculous, they help illustrate that in obtaining candidates for the
important task of ensuring the welfare and public safety of a community, qualified personnel are needed. A policeman’s
actions during an emergency can be the difference between life and death. If a policeman is found to have performed poorly,
and not to have been dedicated to his vocation, the whole community suffers.

What about the water treatment plant operator and the wasiewater treatment plant operator? Is not their general
responsibility to ensure the welfare and public safety of the residents of the community?

What could have been the results in the case discussed previously if the operators had not made the proper tests to discover
the toxic substances in the reservoirs? How much damage could be done to a community if the wastewater plant operator is
not interested in the community he serves?

Few people stop to consider how important the water and wastewater treatment plant operators are to a community.
When a person locks his door at night to prevent intruders and gets a last drink of water, he never questions that the water is
impure. He takes the operator for granted. .

RETURN TO the list of essential qualifications when hiring a policeman. Check those essantial qualifications for a water
plant operator or a wastewater plant operator. How similar are the two lists?

One further point must be mentioned in comparing the policemen and the operators. Many more applicants presently

_ prefer to become policemen because they have status. People identify the man by his uniform. They know the man that is
_“-attefpting to protect their safety. The officials in municipal government also recognize the policemen and periodically cite
the Services performed by the policemen. The policemen STATUS is high.

The same is not true for the operators. The citizens of the community do not recognize them by sight. The municipality
merely “expects these men to do a job. Few communities provide their operators with uniforms. Few officials attempt to
. ?tilt,’i?ride in a job well done. The status of the water treatment plant operator and/or wastewater treatment plant operator
idlow.”
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SOME ADVANTAGES OF USING
JOB DESCRIPTIONS

Up to this point, we have been discussing the fact that even
though, as municipal officials, you are responsible for having
clean water, due to the complexity of plant equipment and the
technical skills required, you cannot operate or directly supervise
plant operations yoursalf. it then follows, that in order to avoid
problems similar to those discussed earlier, you must hire and
depend upon qualified individuals to manege and operate your
water or wastewater plant; a plant that concerns the safety and
welfare of virtually everyone in the community, We would like to
look at still another method of determining if your operator is
qualified. While not the complete answer to the problem job
descriptions can help. There are many advantages of having good
job descriptions, advantages that can help you in the decision
making process as a municipal official. We would now like to look
at four of these advantages of job descriptions.

The first of these advantages is in recruitment. One survey
shows that 43% of the operators today have more than 20 years
experience in the field. Thus, the replacements for these people
will be many. In additlon, since water usage is increasing, more
treatment facilities will be needed, and qualified operators will
also be needed. Job descriptions and specifications can point out
to the potential applicant the necessary education and skills
required for the job. It will also outline some typical job duties,

: as well as other factors that relate to the job, such ss working
conditions. Possibly individuals that did not think they were
qualified, can see these requirements and evaluate their own
potential as an operator. They may discover that they do indeed
have the beginning qualifications for the job, Also under
recruitment, job descriptions can help the municipal official
compete with industry when hiring water or wastewater
operators. If descriptions are clear and accurate, the potential
operator is not confused as to job duties, next promotion level,
and responsibilities. He has a good mental picture of what is
expected of him. Most industries use job descriptions, and to
compete with them on an equal basis, job documentation is
necessary. Finally, is the fact that job descriptions and
specifications should eliminate favoritism hiring. Hiring is done
for the job and not for the man. This is one of the best ways to
assure yourself that you are hiring qualified individuals.

The second advantage is one of quality. If an operator can see
where he fits in the organization or plant, and can see the next
level of advancement, he must realize that to progress, he must
perform at a high level in his present job. Therefore, the quality
of his work should reflect this. Job descriptions and specifications
point out to the operator exactly what the job requirements are
for his present job, as well as designating what the next level of
progress is. Unless each employee has a cony of his own particular
job description, he is reduced to not knowing the full dimensions
of his job, who in the plant can help him, how he will be
evaluated, or what his opportunities for advancement are.

11
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* Appendix 11

- Public’ Relatlons Programs

. efOperator’s Image in Texas

§ ‘Relations Efforts of the Water and Pollution Control
' Assoclation of South Carolina

- For’ more’ mformatlon contact

" Robert Batchelor James L. Polk

* - Texas Water Quality Board W & W Consultants, Inc.
- - 6521 Burnep Lane P. O. Box 2641
- Austin, TX 78757 ' Spartanburg, SC 29302

737"
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Appendix 11
Public Relations Programs

o Assoclatlon of South Carolina

+ - IMPROVING THE OPERATOR'S IMAGE IN TEXAS

" In an effort to enhance the professional
© image of persomns in the water/wastewater
. treatment field, the Texas Water Utilities
.. .Association (IWUA) and the Texas Water
- Quality Board (TWQB) have cooperated to
- produce The Good Life, a 20-minute slide/

. .cassette presentation about the importance

' and difficulty of the plant operator's job.

. The program is aimed at the general public

and at management—level personnel with au-
‘thority over operators' employment condi-
tions. By emphasizing to these two au-
diences the demands a person must meet
first to become an operator and then to
keep a plant running as it should, TWUA
and TWQB are trying to gain support for
higher salaries and better benefits for
operators.

Production work on the presentation was
provided by the Training Division of TWQB.
: Distribution has been through a number of
.channels: TWUA districts, civic groups,
television stations, etc. Copies of the
materials are available on loan basis.

PUBLIC RELATIONS EFFORTS OF THE WATER AND
. POLLUTION CONTROL ASSOCIATION OF
' SOUTH CAROLINA

) Two one-minute television spots (one
each for water and wastewater) were

A: Improving the Operator’s Image in Texas :
B: Public Relations Efforts of the Water and Pollution Control

developed.in 1976 by the Public Relations
Committee of the Water and Pollution Con-
trol Association of South Carolina with the
assistance of state Education Television
personnel. According to the Committee, the
commercials were designed to accomplish
three goals: 1) to generate interest in
the general public with regard to the im-
portance of water and wastewater treatment;
2) to depict treatment plant operation and
related work as worthy and rewarding ca-
reers for young men and women; 3) to pub-
licize efforts by persons in the water/
wastewater field to help clean up the
environment.

The film segments were distributed to
television stations across South Carolina,
at no cost to the stations, for showing as
public service announcements. General
response from the television industry was
good with stations in the midlands and low
country sections of the state being most
cooperative in airing the announcements.
The Committee makes three recommendations
to .anyone wishing to engage in similar ef-
forts: 1) the staff putting together the
material should include experts both in the
water/wastewater field and in the graphics
business; 2) an outline of the objectives
of the program should be developed in the
initial stages; 3) the segments should be
30 seconds long, rather than 60 seconds,
because television programmers tend to be
more receptive to shorter announcements.
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 Appendix12
Sample Issue of the South Carolina Operator

‘For more information contact:

Jack McKenzie -
420 Rhodes
‘Clemson University
‘Clemson, SC 29631

803-656-3276
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_Sample Issue.of the South Carolina Operator

_SOUTH CAROLINA ENVIRONMENTAL
'SYSTEMS OPERATOR

“* ‘Since its birth in April 1975, the South
‘“Carolina Environmental Systems Operator

" has grown from a four-page, 84" x 11"

. " rewsletter into a quarter-folded, eight-

N
i
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or‘twelve-pagé tabloid appearing approxi-
~ mately six times each year. The newspaper
is prepared, published and circulated by

" Clemson University's Office of Operator

‘Training, a division of the University's

“Department of Environmental Systems Engi-

_neering. The Operator is sent, at no cost
to the subscribers, to over 3,000 persons
‘(primarily treatment plant operators) with
interests in the water/wastewater treat-
ment field. Total cost of each issue 1is
about $600.00.

The Operator developers decided the
publication should serve two purposes: 1)
to inform and entertain operators by carry-
ing news stories, feature articles, tech-
nical information and special columns writ-
‘ten for, about and on the reading level of
the "average" plant operator; and 2) to
publicize and promote the activities and
gservices of the Office of Operator Train-
ing. With the exception of providing suf-
ficient technical information, the Operator
has remained true to these purposes.

In the opinion of many, the best Opera-
tor published to date is the April-May 1976
issue. A copy of this issue appears in the
appendix and is referred to in making the
 following comments on standard Operator
features.

@

General

The standard Operator layout is three
columns, each 18 picas (three inches) wide.
Ten point type is used, as are large head-
lines and numerous pictures. The combina-

i tiom of these elements results in an easy-
; .to-read, appealing-to-the-eye publication.

Writing in the Operator varies from
informal to semi-formal, with accepted
journalistic standards at times giving way
to a less objective, more personal style.
Attention is given to keeping the vocabu-
lary of most articles at an eighth-grade
reading level.

Major Story

Almost all of the April-May 1976 issue
is devoted to operator training and educa-
tion. The story beginning on page 1 and
continuing on pages 3 and 11 is a factual
accounting of the options to be considered
by and the opportunities available to one
who wishes to make plant operations a ca-
reer. The article meets the two principal
goals set for the Operator in that readers
are both provided valuable information con-
cerning training and education and made to
realize the importance of operator training
programs.

"pipeline"

"pipeline" is the Operator's editorial
column, and the one in the sample issue
(page 2) is a bit unusual in that the "ed-
itorial"™ is really a letter to the editor
introduced by a long editor's note. This
modification is successful in this instance,
however, for it allows an operator to make
the editor's point: "that no one in train-
ing or certification was really offering
good solid advice to men and women in the
field about the kinds of training best
suited to their career goals.”

Usually "Pipeline' is written as most
newspaper editorials are written, and
"pipeline" authors tend to take a pro-
operator point of view. Additionally, a
standard "Letters to the Editor" column
appears when appropriate letters are sub-
mitted.

I49
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: Feature Article

Regularly the Operator includes center-

: spread photo essays on subjects ranging

from state and. national conferences to new
plants being built to old plants being
closed.  Such a. feature was not included

“in the April-May 1976 issue in deference

to "A Roundtable Talk" on pages 4, 5, 8,
9 and 11.

"Operator News"

Pages 6 and 7 contain examples of arti-

_cles usually found in the standard '"Opera-

tor News" column, though in this particu-
lar issue that tag was not used. "Opera-
tor News" is a collection of short items
of interest, such as course announcements,
certification notices, meeting reports,
etc.

"Publications"

The "Publications" column (page 10 of
sample issue) was begun as a means of
keeping operators abreast of interesting
books, magazines, pamphlets, etc. The

143

column no longer appears regularly, and
appropriate items now usually are included
in "Operator News."

"Jobs"

As a service to job seekers and employ-
ers, the Operator 1lists in each issue qual-
ifications of persons looking for work and
details of positions available in the
water/wastewater field. This information
appears in the "Jobs" column (back page of
sample issue).

The Operator staff will serve as a link
between a would-be employee and a potential
employer ‘and will respond to inquiries.

All information, however, is held in strict
confidence.

Exam Schedule

As a rule, the Operator usually includes
a three-to-four-month schedule of when and
where state certification examinations will
be administered by the South Carolina Board
of Certification of Environmental Systems
operators. Such information does not ap~-
pear in the sample issue.




Aruitoxt provided by Eic:

145

- sonnel.. hrp
podﬁnuhrmlndmh

Apr.-May '76

S.C. Environmental Systems

OPERATC

Special Careers Issue

Training and Education:

The bl( push is underway in South
Carolina and across the country {o interest
recent high school graduates, and aduits
considering a career change, in entering the
enviroamental technology field.

Recently, 80-second lelevhlon spots’

nnmumwmrm Poliution
Control A fon of South Carolina prom-
oting water and wastewater treatment plant
operations  aa luueuve. challenging
em Mmt th- eomtry. same kind
ingon; in Texas,
th- Texas Water Utllities Association has
of dollars in a recruitment
and image-building campaign; a brochure
from New Mexico State University advertis-
ing their two-year wateru curriculum

. .considering dmlur lelﬂ
Asthe and

nolo;y wlurvmlltymnuon publlehulth

and sanitation technology, and so forth. In

addition, many technical schools are offar-
" designed to

How Much Do You Need?

mthdlvﬂm'llhcolkndemoﬂh

de the mubt;wonlyw of those attending
akills of exlisti OF prep thm coﬂeunnnywutwhthn—thnup
to meet certification and I} i pe indecision about

ments. At least one U.S. college (East Ten-
nessee State University) is offering a four-
yesr degree in envlmmentd technology.
and other ach included, are

fons in-
crease, the individual mudorln; a carcer
in water and wastewater treatment and re-
lated fields isoften faced with the problem of
having to make choices among them without

all major cities are unde:
plant expansions. The need for qualified per-
.h ted a of new

‘The source of much of this recruitment
energy, as the New Mexico brochure points
out, is the éscalating demand for cleaner

water, accompanied by new state and fed-

nmmmnndthlnnmmdmm-

' lou of government dollars in Improved .
treatment. The minimum qualifications

‘necessary to he a “good" operator will con-

" tinue to rise over the next five or ten yesrs,

aa will the sheer number of operstora

- needed. The present supply of qualified
- operators cannot meet the projected de- .
mands, 50 campaigns.to recruit the new - "~
operator and upgrade current operstorhave . |

been startedin almost every state in hopesof

mecunl n lcnt noun of the estimated”
needs.

lnthnuhwnemnmdunude new
‘training programs have been created at a.
lngm ellp. most mbu two-year eommun-
offering
.umammuwmmu en-

havl nlelriduoﬂhemopthumd
owornmlt.lununabhwllm. :

llrhlunpl&ly. averaging close to $5000 per

year at private colleges and about §2800 at
state-supported schools.

Community and mbnlell colhlu on
the other hand, cost on the average about
$300 per year, and An associate degree from
one of these schools will often land you a job
inthe environmental field as readily aswilla
four-year degree. But do you really need
even atwo-year degree? It alldepends. If the
career you seek is in operations, the degree
may help, but experience and training for
specific akills related to operations will
Mummunﬂww atlease

of your career.

South Carolina’a TEC centers offer
90-bour courses in water and waste-water
treatment plant operation which are de-
signed to teach you what you need to pass
certification cunlnnu%:: In addition,
ts

" .in the early stages

your own rate of study. Also, various states
publish operations manuals — notably
‘Texas and New York — which can be used

g A Clemson and the TEC

uethn Mmy‘o((eu lhnc,ud nve-d.y

water pollution
*'the year at their regional center in Atlanta.
: information

(Bee pp. 10 & 11 for specific

" abeut these differest tralalag appertani-
© tites)

(Continued on Page 3)
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. first possible moment. " Men,"” he chuckled,

wholé thing was s real colncidence

Hopper told us he hsd more or less
backed into the t field. He left

. i you happen to believe in coincid The
Clemson Operator

"up in a €ampus conference room with Steve

Danis), an operator from Greenville; Ernie
'Rowe, superintendent of Columbia Metro,
and Jim Chocklett, head of Greenville TEC's
wastewater technology program, psr-
udmmuv?tluhdwcml"mdw

The object of the roundtable (actually it
was a rectangle) was a discussion of
operstor problems — more specifically,
problems involved in deciding what kixd of
available training is best suited for careers
inthe waterand wastewater treatment fleld.

- The conversation, ordialogue if you like,
rambled on for hours, touching on every
concelvable. subject, but concentrating on
careers and training. -

We kept coming back to the fact that no
ono In training or certification was really
offering good solid advice to men and women
in the field about the kinds of training best

. suited to their career goals. I {or coe won-

dered if there wasn't a need for this kind of
advice — surely there were individuals **out
there” who were at Jeast vaguely interested

. and water and

young man rtl

maybe terrified is the word. I could see De-
Ivecchio was wearing one of his boy-have-1-
got-a-kot-one looks. He interrupted at the

*I've got an operator bere, and he's got a few
questions he'd like to ask you.”
. introduced

to pay
lege with a double-degree in English and 3 of En-
psychology and stumbled into the real world Systems. Pat Phillips, Clem-
to find himself overeducated and unemp- son aaid he
loyed. In s move of sheer desperation . . . but was at a mesting o be returning
why should I tell this story? He tells it very — quite shortly as a matter of fact,
well: because M”‘n.oncr uttered tho.a'
Can you imagine what it feels like to worda than the man appeared.

be the one millionth paying customerin a ?:"‘h':“ﬂfw Mm
store celebrating it's one millionth sale? tion still in » Will laboratory certifi-
Orcan you imagine what it's like to be the cation b a wnt
one spectator in a crowd that gets iteelf? What dots Wm any-
knocked silly by a foul ball? Or, better yet, way? S0 on and so on.
can you imagine stumbling into a Now the intevesting part of my
director's office by accident only to story. As 1 to ques-

discovered” as the ideal person to .._‘mmmz’,:"m firea large, .
the lead in his latest movie? Wsll, I re- | "Bmka.l’uﬂp'wlk'w” type smile ot

-1 college. An in-
vestment of X » of dollars and five
_yearsof my life eamed a degree that hasto
this point proved use [{
Mmughahud&chummptoramkcd
luck, I landed a Service Em
ment job as lab tech and traines for
the city of Belton, S. C., where I perform
and report all analyses on the city’s thres

. memory, as'if ‘someone had supplied a
- seript. But after » hasty
L  § .

or two in

genuine article.’ I think our combined pro-
tests of | finally iaced the

whisper
decided he was the

about what my, could hold in stove,
and I was not to offer another hunk
to wmmm to be another

1 many Hons.

Where?
Living only a short distance from

me.
I don’t believe #t!” he said. “Did you
m this guy, Pat? He's just the one we'v

RIC
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How Much

Training?

_ (Continued from Page 1)

But let'a suppose for a moment that you
really aren’t sure what you want to do about
training or a career. You're interested in the
general area of envirouamental quality con-
trol, possibly in some phase of water or was-
tewater treatment, but you're not sure ex-.
actly whatit is you want to do, and therefore
tind it hard to make up your mind about
school, training, and so forth.

Rather than force yourself into some de-
clsion you may not be happy with, why not
take a year or two, find out whether the field
hl‘lllyloryw.lndhopbmldon!bhbh
at the same time?

- Here'a a method that might work: takea
Job with a good-sized operation — a public
water or wastewater treatment plant with a
fairly complex treatment ayatem, or
perbaps an an industry with a large flow and a
sophisticated treatment operation. In South
Carolina at present, real hands-on training
in complex proceases ia not available

the education syatem — the best
way tolearn actual operations is still on-the-

Job.

If treatment plant operations are simply
not for you, you'll find out pretty quickly and
can turn to some other alternative. On the
other hand, if you like the work well enough
to stick it out for a year or two, your experi-
ence and two successtul rounds of atudy for
certification (on your own, at TEC, or
through the Clemson short scbaols) will land
you a *C” certificate in water or wastewa-
ter.

During your two yurn "-ppmmce-
mb,"mwhovpm of your own
Attend & of the
state Water and Pollution Oontnl Associa-
thu(WPCASC)Inmrml.lndtrywmm
it to their semi-annual statewide meetings.
By getting to know a variety of people in the
ﬂeld.m'll(l)h&nnmmdlﬂmtund.

and @) you'll establish contacts which may
help you later in landing a job.

With a *“C" certificate and ooe or two
years of experience, you'll be in a much bet-
ter position to make up your mind about a
specific career and its training require-
ments. You'll likely have some job security,
and you'll be able to make decisions based on
what you'd like to do, rather than what you
have 10 do just to pay the bills. Also, you'll

" have an insider’s knowledge of your own op-

aration and the career opportunities availa-
bie If you stay where you are. If you've taken
Ahe time to find out, by this time you'll have

‘A number of options are now opento you.
You may decide to stay where you are —
perhaps you like the work and/or see pos-
sibilities for advancement within your pres-
ent organization. Or you may bave found
that you like operations but feel you'd be
‘better off in a different location. Start look.
ing at the want ads in the trade publications
(like the Operater, the WPCASC Jeurnal. the

Water Pollution Control Federation'a Desds

and Data, or the American Water Works
Assoclation’s o,an If you don't have ac-
cesst writetous
nndn'ﬂputywonour:oh mnmn‘ th)

" . tional system has been set up whereby many
"-such courses dre accredited to offer *'Con-

If you spot jobs that sound int:
study the minimum requirements. Do you you
have them? You shouldn’t be too discour-
aged i you don't meet all of the require-
ments listed in an ad. Remember, each ad
specifies what a company or municipality
would prefer. They might be willing to settle
for Jess. (For example, supervisory or chief
operator jobs are beginning to open up in
many small towns and cities. Most ads for
these jobs mention A" or "'B" certificates,
but many will be satisfied if you
have the lbmty to obtain these certification

* Jeveis within a given time period.) On the

other hand, donthh-htdumempnrlu
a resume; ernc-dmplc unem
and

7 -M

‘tinuing Education Units.” Although these
unlits are not transferable to college, CEU‘a
are a recognized method of evaluating time

years' experience
operationa, you may nnd that although
you're still interested in the environmental
quality field, you'd prefer something other
than straight water and wastewater treat-

sary for companiea to (ncrease their in-
volvement in pollution ahatement. Indus-
tries are spending mmhnl on treatment

i t, and p 1 will be needed to
it. Often, a treatment job in industry

meeting with you to discuss the job.

As you look at the job ads, you may find
that many list the same requirements — re-
quirements which you don't have. In order to
bolster your chances, you might now give
some consideration to night classea at a
pearby TEC center or community college —
or daytime classes if you work the night
shift, If you live near Greenville or Sumter,

“you! might want toenm-m of the two-year

logy p — but
othcreoumsorcurrkdumsmuhtnmym

might imp your of landing a

middle management or supervisory job
uym:houlddecldeonmonuhoounl

try to enroll in which will 1

into college credits later. Many op

will call for a background in air pollution and

- solid waste disposal in addition to waterand

wastewater treatment. Here'a where a two-
year collage program in environmental
technology might be of real use to you. In

some larger mansagement-level
Jobs are available as supervisor or manager
of en systems. A two or psthaps

even four-year degree in environmental
technology will give you a working know-
ledge of air, water and waste treatment and
industrial bealth — inother words,
a background tallored for this type of job. .

But perhape you'd rather be out of oper-

- ations altogether. A number of other oppor-

hmmum:vnnlbh. and in each one, your
practical 'experiance and: cortﬂlutlon
should be a plus in trying to land the job. If

you‘re interested in working for a regulatory

' agency — the state Department of Health

and Environmental Control, the Environ-
1 Protection Agency, etc. — a two or

have a lot of experience and enough certifi-
cates and diplomas to paper the bathroom
wall, but unless your certificates and dip-
lomas are backed by an accredited institu-
tion, they're just so much paper. Keep your

open — you may be satisfied with a

decide later that a college degreeis whatyou
peed to get the job you want, you'll have a
hudltlrt it you can transfer
Junior/
to a four-year college program.

1f you decide you'd like to take a corres:

lom-ynr degree. will probably be a pre-
requisite for most jobs with a real future.
Teaching jobs in the field are openingup
regularly, particularly on the technical
school lJevel. For a full-time teaching job,
m'll probably noed a lonhyur degree in
y or perhapa
lndunrh!/vouuonl odneluon ('l'hnm are
— non-
delned teachers ltm get jobs teaching full-
time — butuyoun punnlngon m-uns
hing a career, a b 's and
(Continued on Page 11,
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Operator, page 4

A Roundtable Talk

then spent three years working for the State of

the mmmd a
nmllmquxphhw!wdinmm North Carolina’s Office of Air and Water Re-
plant and first as a regional chemist and later
;Mhmbmmhrmm as 7H7 training o . Two years
our roundtable as engineer, . P, Stevens Ji
covered South Carolina operations is- e hmﬁgn ,}'?."""

staff.
Steve Danlel has worked for two years as
with the Western Carolina Reg-

wastewater technology (now called environ-

! technology) prog He holds “A”
cmwmhwotermdwmumm{numh
and South Caroling and still operates a plant
part-time. - .

Erale Rewe has been familior with the
mwmmmam;huwwmm
the state Department of Health and En-

i tal Ce 1, and Ernie had the

chance to travel with him. He's a graduate of

the two-pear associate degree program in en-
1 engineering technology at S
ter Technical Colleg ,”.“'M’" superperson, Li

Training For Careers

¢ at the New England Reg-
ional Wastswater Institute in Portland,

in history — mostly Southern history. John
huodmdtMOnrMhrMawmd
substitutes enthusiasm for his lack of know-
Ledge and good sense.

What follows isa heavily-edited version of our
three-hour discustion, which was taped and
then laboriously transcribed by our office

Linda Flagy. Although the con-

after ¢
spent two years with the old Pollution Control
Authority (now part of DHEC) doing field
eval the compl(cma:‘cuon and

Columbia’s wastewater facilities for siz

ths, then spent her six the as the
assistant superintendent of the Columbia
Metro wastewater treatment facility. For the

hi

some from time to time, we
mnkopﬂutonwiubcmamd{nmuchqr
what it said — particularly thoee operat
1who have given some thought to college prog-
rams and similar training and education.

John: I'd like Ernie Rowe fo start things
off today. One of the reasons ] asked Ernieto -
sit in on this meeting was that he told me not
hn(lplhlllbouttwoyemmhowu
attempting to hire some *B* level operators

pautwoycunorn,smkhunmdu
intendent of the Col

supe
mm.chcmMum"A"wmuf
perator in South Carolé

Fred Delvecchis spent eight years with
the Seattle Metro wastewater treatment sys-
wnius.azw,wmmm,pmmhum
up from mai! man to a position as
senior operator. During this period, Fred
earned a two-year associate degree in was-

oy hnology at Shoreline C .

at the Columbia plant, and he experienced
uulpmbumlnndluqunlmcdpeoph.m
situation, of course, won't come &3 any sur-
pﬂnhmouo(mnmzmk.ddedmtho
had interviewed a mimber of the graduates
of itle TEC's w technology
program — individuals with two-year col-
lege degrees — and he was disappointed to
find that their jo& expectations did not match

. (Cuntinued on Next Page)
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‘up with his employment situation. This
) struck me as significant — Emnle has coe of

actually
- on a shift for a while and realized what be's

- coming back to the plant
1 with'

education, given the low salary levels in

many operations and the large value
superintecdents and managers place on

hands-on experience.
" 1 thought maybe we could begin by dis-
cussing this and seo where things go. Ernie,

analysis such as running a BOD and doing a
DO they couldn'tdoit, . . - )

¥rod: Could you give an example? What

background was? - 0L o -
Erals: The. program at.Tech. The
4-mounth or 6-month program

not willing to come in and work under

£

i
E
§
P

.plant and the

g
b

be Is getting loto until be's

.1 think major problem has been the

’ ln;xperienb:c‘llelor;'m people that we
* ‘were_getling that were going through six-

month wastewater training at TEC were

an exception to anything, and you're gouna
find people who are capable of doing it. -
Jobm: Omdlh!.wrnbusdl_.lk

that axcapt- on-the-joh. They 're-.:
~ ally hadn't covered what they actually .
needed to run the plant. I asked them very *
elementary questions regarding wastawater -
and they were lost. As far as doing any lab -

they had, plus -

anyons
t had been there, they felt:that they .
lowest

- - Now, the way the new

that back, Ibave téo— I hired a girl whokas -

an associstes and 1 moved ber after
a moath into the lab where ‘we could utilise

about is an & progr —_ ing
body come inand being designated asa

no practical exper'h'nce—
there ' was no way they could get

tralnee or intern. .
Erabe: We have set up 8 training prog-
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Operstor, page 8
Training &
Education

rtunities come 10 all kinds of different shapes and sizes. And this is
place to distinguish between “training™ and “education.” Althoughit's

" Training oppx
probablya

_ not easy to draw the line. we cansay t,I‘u;: training prepares you for a fairly specific trade

or pation - or some particular ski iated with a trade or occupation. Educa-
tion, on the other hand. provides you with a broader. though at times superficial.
knowledge of some area of study. rather than providing you with specific skills for a
specific job which can be identified at the outset of your training.

- In thissection of our training for careers issue of the Operator.ive‘ve listed a variety
of information about available training and education. The list is far from complete. but
it doeginclude most of the opportunities in South Carolina velated to the treatment field.
as el as some of the more promising programs out-of-state. We've also included some
information about financial aid. .

_ Much of this information is general in nature: space limitations prevent us from
going into each program in detail. We encourage you 10 write for more information ifyou
think you might be interested in a particular program — it'llonly cost you the price of a
stamp. If you experience any difficulties obtaining information about any of these
programs. please write and let us know. We'll try to get the information to you.

Associate Degrees

Twa of South Carolina’s technical colleges are currently offering courses in the
area of environmental technology : other schools are considering similar curriculums
but have made no decisions as yet. If you are interested in seeing a curriculum
established in your area. contact your local TEC by ietter or in persen and let them
know olgour interest. If you know of other people with the same intercst. encourage
them to do likewise. The technical colleges are always interested in establishing new
programs where a demand has becn demonstrated.

GREENVILLE TECHNICAL COLLEGE. Greenville. S. C. — Greenville TEC
offers atwo-year associate degree in environmental technology tformerly designated
Wastewater Technology). The TEC program is being expanded next year to include
more emphasis on the whole environmentaiquality tield. In addition tothe established
water and wastewater technology courses. 2 tention will be given to air poliution,
solid waste disposal. industrial treatment oferations. etc. The idea, according to
program director Jim Chocklett. is to provide the graduate with a broader back-
ground inenvironmental technology and thereby increase his employment potential.

Although it is by no means definite. some monies may be available to students
entering the program next year. For more information on the program. contact Jim
Chocklett. Environmental Technology program. Greenville Tec*~ical Coliege.
Greenville. S. C. 29608,

. SUMTER TECHNICAL COLLEGE. Sumter. S. C. — Graduates of the two-year
.environmental engineering technology program at Sumter TEC reccive an associate
degree in applied science. Dr. Robert Chen, the program director. informs us that the
program Is designed to train individuals to be engineers and technicians. as weli as
environmentai technologists. Dr. Chen adds that the program is accredited by the
Engineers Council of Professional Development {ECPD). .
According to the coilege handbook. the graduate will “have a knowledge of prin-

’ ciples and laboratory procedures necessary to perform tests on solid and liquid

wastes, water, foods. and air contaminants to determine their suitability for man to
release into the environment." Degree holders will be qualified “‘to enter a variety of
positions such as environmental engineer. industrial waste technician, municipal
water and sewage treatment plant operator. water pollution control technician, sanit-
- ary technician, sales and service of equipment and chemicais, and engineering tech-
nician positions with governmentai or private organizations.*
- Courses include basic math and English. advanced math. chemistry and biology.
“water and wastewater engineering. hydraulics. physics. statistics. and so forth.
For compiete information on Sumter TEC programs. including the environmen-
tal engineering technology curriculum. write for a catalogue to Sumter Technical
College, 508 Guignard Drive. Sumter. S. C. 29150. (803) 773-8371.

Clﬁmon Universily's water and wastewater

BS, & M.S.

'arolina school or col-

treatment plant nperations training program sp
short schools periodically during the year. The schools
provide a three-day basic operations review designed
to prepare water and wastewater treatment plant
operators for state certification examinations sl the
<A B C S ES D levels. Exams are given at
end of each ahort school. In 1975, two short schools
. were-held: one on the Clemson campus in May. the
other on the campus of Orangeburg-Cathoun Technical
Q Collegein August. .. -

" For jnformation about training opportunities av-
L ailable through the Clemson program. write Director
ol Operator Training. 420 Rhodes Cente Clemson

§ Unlversity. Clemson, §.C. 20881

Teke offers & lour-year degree in environmen.
tal technolugy. Clemson Universily is consid.
ening such & program but no definite plans
have been made a8 yel. Several degrees are
offered in areas related to eavironmental
Iechnology, and health. however. and we have
briefly mentioned some of them here.
CLEMSON UNIVERSITY — Clemson
currently offers s number of Bacheior of Sc1-
ence degrees in enginzering. including en-
gineering anslysis. On the master's degres
level. Clemson has degrees in Environmental

mozmuzqwmmwwoo

Water and wastewater treat-
ment correspondence courses are
available from two primary
sourcea: Clemson University in
Clemson. S.C. and Sacramento
State College in Sacremento.
California.

CLEMSON COURSES — The
Clemson courses cover South
Carolina certificationlevels A-Din
both water and wastewater and
have been used by more than
10.000 individuats since they were
written. The courses offer basic
training in operations, mainte-
nance. lab procedures. etc. Tests
are included in the course to help
the student and the Clemson staff
determine the student’s progress.
South Carolina certification ex-
aminations are currently drawn
primarily from these materials.
with the exceptionof the **B**-level
wastewater examination. which
uses the Sacramento State College
B wastcwater course as the
primary reference.

More information about the
Cl may be obtained
by writing to Clemson Correspon-
dence. 401 Rhodes Center. Clem-
son University. Clemson. S. C.

9631.

SACRAMENTO COURSES —
Sacramento State College offers
correspondence or “home study™
courses only in wastewater. The
course is broken down into four
levels. equivalent to South
Carolina’s grades A-D. The
courses operate in much the same
fashion as those at Clemson — stu-
dents complete assignments and
tests which are mailed to staff in- .
structors in Sacramento. The Sac-
ramento B wastewater course
is recommended by the S. C. Board
of Certification for study leading to
certification at that level. Students
who complete the Sacramento

receive Continuing Edu.
cation Units. which ave not trans-
~Jerable as coltege credit. but which
are a recognized national method
of measuring self-study efforts.

The Sacramento program ia
now preparing a home-study
course on wastewater collection
systems.

For more information about
the Sacramento courses. write Dr.
Kenneth D. Kerri. Sacramento
State College. 6000 Jay Street, Sac-
ramento. California 95819.

Clerason's engineering programs. write the
College of Englneering. Rigys Hall. Clemson
University, Clemson. 8.C. 2w31.
UNIVERSITY UF SOUTH CAROLINA —
The Schoolnf Public Health was established at
TS in 1974 The University offers &
Bachelor's degree in Public Health and Mas-
ters’ defrees in Publie Health, Public Health
Education. and Environmental Health Staff.
“The School's programs are designed for pub-
tic health workers alfeady committed to im-
proving public healthinthe State. A high prop-
ortion of students are part.time. combining
work in their regular jobs And Eraduate
sudy."
For more information. write the School of
Public Heaith. Williams-Brice Nursing

Systams ing and Water
Engineering. For complete information about

Center. Unlversity of South Carolina. Colum-
bin, 8.C. 29208,

ERI
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page 7

TEC Upgradem

2oL TADE £OR CERTIFICATION — Many of the technieal collegea around the
stziv regsdarly offer upgrade coursea which average about 90 hours and are designed
to prepiat operators for state certification. Course scheduiea and contents vary from
on= center to another; on the average, however, 80 hours of baaic instruetion ar.
offered, followed by 16 hours of certification examination review. Although all certifi.
cation levels of water and wastewater are generally offered in these courses, the
number of enrolleea in the total program usually determines the course groupings.
For example, if enroliment is small, two or more levels of instruction (e.g., "C." and
D) may be taught together. Waatewater coursea are generally more indemand, but

if sufficient intereat is shown, water courses are held as well. A minimum class size of
12 ia generally required. : - :

Average tuition for the upgrade coursea ia $30-835, plus references; in most
instances, TEC atudents are required to purchase the TEC training manuaia; the
. two-volume set sells for $16.50. . .

Check with your local technical college to find out when coursea are being held; if
Ous otthe . no courses have been planned in your area for the immediate {uture, write tothe Dean
'8 Basie Kdveatieanl Opperionity Grant  ©f Continuing Edueation at your local TEC and ask to be informed when an upgrade

5G

odural governmen
Program. The BE0G Is desigued o Busacial sssle  course is offered. If you know of other operators in your area interested in such a ,
'::“m fwAm&m course, you might try to come up with 12 atudents; if you do, provide your TEC center
_u..,_, " Bosic Groats are intonded is be the ‘fieor’ of & witthheli’r nume;nnd nlddnm néel lnd;e:umm will be mup ‘“Mﬁnle - 'vu«:
wid pockage sad may be combiood with sther forme PDES LAB TRAINING — In February, 1976, state tec al educa
&m‘.‘_ﬁ“&‘m Theswt  system began offering apecial training in NFDES lab procedurea. The courses are
sources. Awards Detwoen 050 and 1,000 por yoor. currently being offered at Greenville, Sumter, Trident and York Technical Collegea.
Crant oligibiiity I o students in undergradusie Interest in the courses has been great and TEC coordinator Eart Eagle said
programe wi wrﬂlm!m recently that there ia currently a backlog of applicants. Part of the course’a ty
Dokt Gme basis.. Accrodited tnctitatiins laciads colleges. mi  Stems {rom the flexible schedule — there ia no set pattern for com| etion; students
versities, veeational, techaical, and career iralaing scheels,  With varying degrees of background knowledge ana skill combine home atudy with
and community colleges. hands-on lab training at the TEC centers until they reach a level of competency
Te obtaln a Basie Grast stien form, write (e the
Basic Educotivns! Oppertunity ro.BexA, sullicient to perform the NPDES monitoring procedures. Labs are open and -
TowaCity, Jowa S1348, o¢ contact the allofMceatthe  tors are present at the centers 12 hours each week during the evening, and students
e e B e ot propem auiyes  May attend during any of these perioda. :
ﬂt wotified within six weeks of your eligibility. If you are At present, no tuition ia being asked for the course; EPA atudent reference
oligitle, the grant may be woed of any accrediied schosl manuals are being provided free of charge; there ia a $10 registration fee to cover
incidental costs to the centers. Tuition may be charged after June 30, 1976, if federal
!undl:f is not continued; students interested in the course should reglater as soon as
possible to avoid tuition chargea.
Ollt -0 f-State
4-Yr. Eavirenmental include the biclogical and phyacical sci ram on the basis of recommendations, per-
Health Degree encea, public health problema related to the sonal achievement and geographical dis-
East Tennessee State University in field of environmental itath bution. For more information about the
J City, Tenn. offers a bachelor of scis tion of cfficial reports and tic re-  program and to obtaln an application blank,
A 1 te to Richard B. Glazer, project director,

B

ence in Heailth which leases, public speaking. sanitation pisnning. wri
**will prepare the graduate for a career in 8 ete. Water Quality Monitoring Training Prog.
variety of enviroomental health and technol- For complete information about the ram, Ulater County Community Collega,
ogy areas.” The curriculum includes courses sanitation school, write the Director of Ad- Stone Ridge, N. Y. 12484 B
in water and wastewater treatment, alr Tol missions, East Tennessee State University. Short Courses . '
ution, sanitation, radiological health, Johnson City, Tenn. 37601. In Tennessee :
! J P 2-Yr. Degree In The State of Tennessee has established
health, solid waste management, environ- Water ty Mealloring anoperator center in Murfreeaboro,
* meatal enlth squipment, 104 mers e e g (ree wiskos o
; y ew Yo ering rst associal rom ] weeks; the courses
lv}o-ze.:: hm.:::l ammﬂ?ﬂa': degree inwaterquality monitoring inthena- . are free of charge, according to instructor
Teohaic, ges. Awork-study programia  tlos. The new frogram, which ia co-  James O.Sweney, Jr., and trainees from all
available, aswell as the usual federal student sponsored by the U. S. Environmental Pro- aver the southeaat and midwest have at-
ts (soe section on financial aid) tection Anneg and the New York State De-  tended classes at the center. -
gran . Rhasnt partment of Environmental Conservation, Each trainee or his amployer Is respon-
For a school catalog and complete in- willtrain waterquality monitore ““toperform - sible fortravel. food, and ing expenses —
formation, wirte Director of Admias} 1 lab y procedurea for . but when you figure in free tuition, the costs
East Tennessee State University, Johnson water and wastewater treatment plant oper- of oum the training is comparable to

City, Tenn. 37601 ations, and to perform a variety of .
- Public Heakth ' dures required by \ulerlﬂunllty regulatory The center olfers courses in both water
Sanitatien Certificate agencies.” Graduates will find jobe in gov- . and wastewater: some course titlea include
Credit . ernment regulatory agenciaa, and with **Theory and Practice of Wastswater Opers-
East Tennesase State Uni ity. “: muy lities, u , and engineering ::Mw (mm&)ﬂ. Mun:o_g ('uur::’r.t)al
Spoperation ith e Tetpasase Duptrirant  *+* Pronenlbiamtrovideorthesciactionat  “Reducedpresense Buckilow Prevente
achool on the University campus whichls&ve oo trom states other than New York. Sto-  Maintenance Woi 5" (unscheduled as

ailable to both In-state and outof-state atu-  gopis when accepted, will have their tuition,  yet), and more.

dents. - . books and fees paid in full through a govern- more information and a complete
‘The school offers five courses, grantinga ment grant. Students will have' to bear the course list and etsss schedule, writs to

total of 18% hours of collegs eredit. cost of room and board. Other financisl aid is Opasretor Tralaing Center, Route No. 4, -

courses provide basic 'h‘wc:" *'public also available. ton Drive, Murfreesboro, Tennesses 37130,

hesith sanitationists” and for atudy Individuals will be selectad for the prog- (815 $98-2737. ¢
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Careers
Talk

tCuntinued from Page 51

another kind of training — correspondence
orwhatever—and getting the certification?

Emie: That's hard to answer yes or no.
Sure, I think an employer will look at the
guy's background. You got s guy that's gone
through a2 year program. and let’s say he’s
got his A. but 1've got a guy who's gone
through short school and has his B and has
been working in the field for six years and
does a genuine good job He can run circles
around the other guy. 1'm guing to go with
the guy who can do the best job.

One thing 1 would say: some of these
people | talked to with two-year degrees —
and I'm not cutling them down. 1 think
they're good — but when guys come in and
say. wen, i expect to be taking readings and
doing all the 1ab work, but ] have no inten-
tions ofshutting down a pump and pulling the
sludge out. or. I have no intentions of hosing
the basins down or stuff like this. then some-
one needs 10 sit down with them and have a
heart-to-heart talk. I do it now. You need to
do it because the wastewater is not going to
stop coming because you get a new guy in
there, The guy has to do certain things. and
he shouldn't have any qualms about it.

“This is something 1've heard alotof talk
about fron an engineering lirm. They made
the stalement that they (eel possibly we may
be gelting too much training. too many peo-
ple in the plant with too much training.
We've got too many chiels in there and it's
creating a problem. I think we possibly have
this problem in our plant right now.

John: Overeducation?

Emie: That's right.

John: Why is it a problem? Because
there are not enough upper level places for
these people to move into?

Ernle: For one thing there's not enough
joubs open. Whether it’s municipal. state. or
industry youcanonly pay so muchmoney for
so many people. and everyone is clamoring
for more money. The prople I've got don't
ntind getting in and doing whatever work
needs 1o be done. But sometimes you find
people questioning whether this actually
their jub: you know *I'm a B-licenxsed
operator: this isn't my job.” Whe's the la
burer. and who's the actual utility worker?
That attitudes ridiculous if you've got to call
a laborer ot home snd bring him
everytime you need to clean up. | .

John: So sometimes the certification

law — the divistons created by our certilica: |

tion system ~. ix translated to a kind of job
structure in the plant, .

_Erule: | think it ix. :

Jim: Ernic’s hit on some of the basic
areas. | think they reoceur everytime we
huve a discussicn about Operatar Training
The problem abuut the job status is an obvi-
ous problem. {t's evident in my second year
students at TEC. They expeet top-nuteh
salaries, a top position immediately upen
gradaation. Some think that if that they'can
go through the two-year program, they're
autontatically axsured of employmetit at o
coertain salitry Somehow or another along
the raad they were led to ‘bclu-\'v that il they

-complete the degree, they can demand cer-

tain salaries and demand certain jobs. This
is the problem ['ve been fighting for a full
year. to let the student know now before he
gets out that that's not the way it is outside.
That he is going to have to obtain some ex-.
perience if he's going to continue in an opera-
tions capacity.

There are some johs he can go right into
and take over. such as in the laboratory.
There are some jobs he can dolike that. But
in terms of going in and becoming a shift
supervisor without any additional experi-
ence — that's nearly impossible. I'm not
short changing the student. and in fact. some
of our students who are presently employed
at the Western Carolina Regional Sewer Au-
thority while they're in school may have a
year of experience when they graduate, but
they could 2o down to your plant and it would
take them another ycar before they fully
learn vour plant. This is ene of the problems
that keeps reoccuring. They have toobtain o
vear or a couple of years expericnce.

One alternative to obtaining the experi-
ence after they have completed the program
15 to give them the experience while they're
inthe program. 1 don’t know if you're aware
or not but we do have a summer training
program. The student goes out. supposedly
operates or assists the operator, maintains
the plant, and so forth. In years past, our
students ended up doing nothing more than
mowing grass. So they've wasted three
months. A student could have perhaps
worked somewhere obtaining good experi-
cnce, but all he's done is mow grass. The
student then does not obtain the experience
during that 3-month period. so he has nothing
else to offer other than his degree.

I've gotten the impression that some-
times the student is at a disadvantage.
Operators expect them to know more alter
they have completed one year at TEC than
say an operator that's already been on the
Job for two or three years. There has been
this problem. | won't say it's been a major
problem. Our students now really don’t want
to get involved in the summer program.

One thing 1 also do is | encourage stu-
dents topick up small jobs on the side operat-
ing package plants. 1°ve got one of my stu-
dents that's doing that at this time, Or trying
tv become employed at some of the local
ireatment plants. Of my second year stu-
dents, I've gotone that’s a shift supervisor at
Greer Waterworks. ane that’s anoperator on
:Ard shift at Mauldin's plant. In my (irst year
¢lass. | have two stodents that are presently
cmiployed as uperators.

These are some of the alternatives that
we have tried. But 1 reeognize that there is a
prohiem when the student does come out
thinking that somebody owes him something
for completing the 2.year degree Alter
completing two years of formalized eduea.
tinn. they are still not prepared technically.
This has been an abvious problem that 1've
recognized. having employed TEC students
when 1 was in industry  The student comes
out sometimes with less actual education
than the gtuy that haxs two years of practieal
experience This is making me start to won-
der what is going on il our program s turning
out two vear students that can’t perforn

" technically. But all you need is one student.

one had apple. and it alfects the whole prog
ram

John: Which raises the uuestion agam. do
they need the twe year assoctate degree” OF
wre they better off with this other kind of

. practical esperience”

‘gree in envir

Jim: Things are stacked right now to-
ward the student getting some practical ex:
perience and completing the certilication
course. You hit it right on the head earlier —
most uperator training salary scales and
promotions are centered around the license.
A student can come out With a [our-year de-
1 engi ing or was-
tewater engineering. and il he doesn’t have
an" A" certilication. he is going to limit him-
sell in employment opportunities.

Emle: | got people right now that are
college graduates working lor me that are
paid because of their license. not their de-
gree, 1{ they can get a degree. that’s great as
far as 1'm concerned because later on il they
progress and stay in the field — let’s say a
magical type position opens up — this is
poing to be great background and experi-
ence. and it' might be the little extra they
nced. This may push him into a good job over
the guy that's beenthere for 15 years and had
this *A" license but doesn’t have a formal
type education. ! think possibly for a man-
agement position this guy with a degree
would be better.

John: All right. Is it the technical part of
that degree that serves the graduate best. or
is it hisother studies — management. super-
vision and those kinds of skills that you can

pposedly acquire in college?
Fred: Or could it just be the (act that
man attended school [or two years? He's got
a piece of paper thai says. '] went to school
for two years?"”

Emle: ! would prefer to have someone
with that college background, because he
can go from there. But it depends on the guy.
because I think you've got so many people
who come right out of a schoul who think they
know everything.

John: Steve, you came out of the two-
year asscciate degree program in Green-
ville. Lzt’s talk about that.

Steve: This problem of high expecta-
tions was probably more of a problem with
us than it was with most of the other classes.
We were the [irst class. We were the [irst
group of operators coming out of the was-
tewater course with a two-year degree. We
all went down and passed most of our certifi-
cation exams. and we thought we knew it all
and everything. Then we got in the field and
found out how much experience means. It's
really that experience that counts. But the
cducation helped us get the licenses, and |
think the education may not mean as much
right away as soon as you get out of school as
later on — il you look at a lot of ads for high
positions, they require something other than
just a high school diploma, sotne two years
and some even (our years. When we first got
out we were thinking that we were supposed
to get the higher salaries. but we found out
dilferent. You need experience also.

Ernde: 1 think this is a fallacy of s TEC
student. They're great for doing that. 1 was a
graduate (rom the two Year program at
Sumter. The (irst evaluation I ever received
when | went to work. well. the guy was a
straight shooter. and he put on it that he
thought 1 felt that | knew more than 1 did. It
made me mad.

John: How did you guys who went to
TEC get the idea that you would take the
field by storm when you got out? When Jim
Chocklett took over the TEC program last
vear. he found this attitude was still held by
the students. Where did the idea ariginate?

Boh: The recruiters. They give you thix
rreat big gold od outside there sitting wait.
ing an you onee you get your degree When

¢(Contmned on Fage 83
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they d me, they painted this beauti-
ful pleture and it was like the man said about
having this black limosine waiting on you.
They really go with that, and they tell you
tvhen you get out of bere, you're gonna have
Ernie Rowe'a job and have a good time.

* Egmie: Let'a face it — at Tech schools,
unless the program is really very much in
demand, it lasts for several years and alowly
fades out. To get this new one going they've
got to do a good selling job. I was in the same
boat, b my degree is in env 1

technologr; and I think at the
time I went to Sumter TEC, there were 15
places acroes the nation where that course
was offered. It was theonly place in the state
where you could get it. They really sold it
big, and they got people in it too that weren't
even interested, because we atarted out with
something like 23 people in the class and
three of us graduated after two yeara. I
couldn't find a job when I graduated, to be
honest with you.

Jehm: Do you think that by creating
these kinds of curricul TEC ia proj
ing the state'a future needs and trying to
meet them, rather than doing what's best —
giving the best advice to the individual stu-
dent — being honeat about the career poten-
tial in & particular degree area? There is
going to be a need for operators. To serve the
atate we produce s lot of people who have this
background, and \ben when the jobs come
along hope the people will be there? 1s the
student being served when you allow him to
spend two years preparing for a job that is
just not there, or is not what he thinks it will
be?

Bob: The jobs are there, if you want to
work for dirt and then stay there for 20 years.
‘The jobs are there, but the money s not.

Fred: Another view point here is that
many — not just TEC but many — educa-
tional institutions just find atudents for their
own programa, for their own self.
perpetuation, regardless of whether there
are jobs or not. They're not serving the ob-
jectlve of providing people for joba that are
available, but just trying to continue on their
program 3o the department head can keep
his .

Job.
Joka: So It's seif-Justifying. You create
your own atudent demand.

Jim: We keep going around in the circle
of education and careers. There is the educa-
tion factor; you can obtain ali the education
you want and never decide upon a field. But
you can also st the same time develop a
career and then obtain the education that
you need and this ia what most operators are
doing. They are not getting the education
first. They are golng into the field and then

biaining the training, 5o our objectives are

recruit as many students that are presently
operators in the Greenville area as possible.
" John: Then the recruitment is going to
have to shift to the plant, rather than to the
TEC center. The plant management will
have to recruit raw people, then TEC can
come in and train these people.
Jim: Well, if it'a not going to work the
other way, where TEC is doing the recruit-
ing, then we have to look somewhere else.

John: I wrote down a couple of things
here just in case it got real quiet. 'I'm a high
school graduate, I've seen some ads on TV
which talk about the career potential in
water and waatewater treatment’’ — (This is
realistic because these ads are getting ready
to go on TV bere in this state). “I'm ambiti-
ous, I want to go far, I want to get to the top of
my career ladder — what'a your advice?"”
Fresh outof high school, what'athe amartest
thing he can do? He'a just been told about
this great career while be's watching a west-
ernon the late movie. It'a s very positive ad.

Emie: The first thing he ought to do is
investigate — go to a water or wastewater
plant and ask to be shown around. And Idon’t
think the people at the plant should pull any
punches with him. Tell him the bad side of it
too. Tell him what be's golng to be doing,
exactly what be's dealing with in no uncer-
tain terms, so be'll know exactly where he
atands. I think his best bet if he goea to work
is to get into an on-the-job training program
or seif-study. Why go directly into school?

Jehn: So you think it would be smart to
get to work first. Then what?

Ermnle: Let him get his license. We've
had several go into the 2-year programa
while they've been working out there at the
plant. After they've gotten their two-yesr
degree, the only thing I can suggest if they
don't want to go into a 4-year program
somewhere is not to just let it atop there;

Operakr, Page 9

We're cbangl progr
wastewater (o environmental technology.
The change is only academic. I take the stu-
dent out, and I show him a municipal treat-
ment plant and an industrial situation and
say if you are interested in municipal opera-
tion this is pretty indicative of what you are
going to have to deal with. If you're in-
terested in industrial operations, this is what
you will have to deal with. Again, I'm not
trying to say that industry is better than
municipality. I've been on both sides of the
fence, 50 I can point out to the student what
the good sides are to both areas and what the
bad sides are to both areas. - -

1try if at all possible to eliminate any of
this rosy picture approach. *You're gonna
make $15,000 when you get out.’’ Mostly what
be'a going to be concerned with is making a
to work in a utility

ween industry and municipality.

Jehn: Industries can pay more?

Jim: Exactly.

John: Ia the career potential in industry
88 good as in utilities? T

Jim: It appeared to be, yes. I'm sure &
lot of municipalities would throw sticks at
me, but there can be a career in either one,
This depends upoa the individual

Steve: Well what you've got in industry
isthis — they're going to try to spend as little
money as possible for poliuts be-
cause that's not their product, that’a not
what they are worried about. The leaat
smount of money they can apend on this, the
better they like it. I would rather work for a

get a hold of those correspond L1
don't care if it's going back over the same
thing. If he’'s gone through Clemson'a
courses, get Sacramento’s and go through
theirs. Go through Texas. Don't stop. Try to
learn the government agencies, your state
agencies. Find out what will work for you
and what you can do.

Jim: Say you have the ambiticus indi.
vidual —I'm in a little bit different aituation.
I may have a gung-ho individual who comes.
in and saya I want to get a degree; I want to
goout— you know, I wantto burnthe world, I
want to really make a name for myself. Ican
fiddle with him a little bit and aay well

_maybe you ought to get some experience

tirst. The guy says, I don’t want that, I want
some education today. I want to atudy this
curriculum right now, I want to know where
it's going to take me. I want to know what's
going to come out of it. What's there, what
can I expect when 1 get into this field?

1 could take him down to Mauldin Road
treatment plant-and he'a probably get just
about into the gate, and he's probably hop
outof the car and run away. But if I take him
to an industrial operation where it's nice,

.with ali the panels and the blinking lights —

it nothing else he's just gonna stand there

golhg to have to change from trying to pro-
vide this glorified curriculum that'a going to
provide the student with this education, and
then let him pick a career. We're going to
have to take the atudent or the individuat
that is already a practicing operator and
provide the training thot he needs from that
point.

This is some of the emphasis that I'm
putting on the program at TEC; I'm tryingto

and gaze for a while and say,well now,this ia
more like (t. This Is the exact response I've
gotten from my students this year. All of
them were under the impression for the first
quarters that’ wastewateY.technology had
nothing to do with anything but sewage. And
of course, they say, well, sewage stinks and [
don't want to be associated with sewage; 1
don’t want my {riends to know that I workin
a sewage treatment plant.

icipality myseif, because treatment’s
their business. But it would depend upon the
type of industry you're talking about. How
much waste they treat . .. - .
Jim: We need to look at something else
also. An industrial operation is looking for &
guy who can perform that one job. But, if a
student is prepared say in other aréas of en-
N tal technology, tually ha
stands a chance of taking over technical ser-
vices of that industry. The water and was-
tewater treatment and disposal, air pollu-

* tion monitoring, industrial health and

hygiene. This is one reason why these sub-

jects are brought into the cirriculum. .

Johm: Should an operator who'a in-

ted in b ing a chief operator or

superintendent take some engineering
courses? - ' ’ :

Jim: OKk. The key to good operations is
that an operator ahould be able to know the
baaic function of his plant. How the function
of one unit intermeshea with the function cf
another unit.

An operator really needs to know his
plant inside and out. Maybe he doesn’t need
to know everybody else’a plant, but the basie
fundamentals are at each plant and be needs
to understand thcse. Sothat when something
isgoing to be changed, or a new plantis going
to be deaigned, this operator has the input.
How often have you heard an operator com-
plain that the deaign engineers built it and
they aure fouled it up, Put the blame on the
design engineer's back. But where waa that
operator when they were deaigning the
plant? Nine times out of ten he was there, but
he didn't say a word — it's not because he

{Continued on Page 11)
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Seme Unusual Bosks
Fer the Go-Getter

Let'a suppose you're one of those indi-
viduals who's determined to get to the top in
your chosen fleld. You're young, energetic,
perhaps even clever and shrewd. What you
lack most is that often-talked about, seldom-
defined "practical education" which any suc-
cessful man and woman over forty will tell
you “only comes with experience.” Well, to
soma extent that's true, but there are ways to
et a jump on that long apprenticeship in the
“real world.”" How, you ask? Like this, we
aulntr'tumlathcapem thouwmcm

Wiaslag Thraugh Istimidatien, by
Robert J. Ringer, Funk & Wagnells, New,
York, 1975. $9.95 hardback.

Wiasing Thraugh lnllnldnln is
lm!berhllbntuucr— PP

h tothe many probl he'll
on!hatlonzhluluptbemounulntomen
But there are those who {(nally get to the top
of that mountain, Jook around, and discover
thctoplhn'tnulhaymppuodltvwldbe

one's way through the business lnd profes-
sional jungle is a popular sport. Ringer laa
big-time real estste broker, and his book is
basically an blography telling how be
got ricb in a hurry by bullying people into
belleving he was an important and powerful
figure. Time ine calls his sag
"um;h-gny ethics,” which is a pretty good
jon; “the main reason I wrote the

men and we've

cesgful .
timwd.whohawliwdiuthatdw«cﬂ-dognal

world and have survived, more or less, to tell

about it
Lisfed below you'll find books written by
veterans of the struggle to make it
in today's highly competitive, ulcer-ridden
business and professional world. They offera
kind of practical education you'll seldom find
in textbooks or classrooms. What you leam
from them may give you that extra boost you'll
need to get to the top of the heap.

Power! How to Get It. How te Use It, by
Micbael Korda, Random House, New York,
1975, $8.98 hardback.

If you're an ambitious individual, you
may have already beard something about
Pewer!, which has been on the best seller
lists for six months or more. If you're going
to succeed, Korda says, you've got to learn
how power works and how to use it to your
advantsge. “Style is the key to power,” he
observes. Appearancas are impottant;

highly-shined shoes, expeuln aul , asser-
tive with confi-
dence. Korda‘a view of the business and pro-
fessional world is not particularly original —
1's o jungle where the fittest servive by
‘ wielding power without much concern for
the rightness and wrongness of their actions.
1f you want to make it, you muat expect to
climb over. the corpses of those who stand
between you and success.
-~ Suppose, for example, you want the job
ofa tuperhr who' 'a zmln( on in years but
t. Korda
luuutn you work on his weaknesses.

. Psyche him_.out. Place him in situations

where he is constantly reminded of his de-
creased vitality. Speak nonly to make him
think he's going deaf. -

. During a visit to umber pover figure's
office, jve some him
lrombchlndhhduk.thcnnktomme
phone. Sit In his chair, violate his territory.
- When you finish with your call, remain be-
htndhuduk ‘tlking to him from his posi-
uon of lu\bomy Finger the phone with con-

»2 pho! nronz male power

symbol).

Korda
“lated, his methods ruthless. Nevertheleaa,
‘they wiil probably work and will he used, if
book sales are any.indication. In fact, so
many people are reading his work, you may
find yourself at a dludvanuge il you
haven’t ruud it.

ggestions are cold and caleu- -

book,” he uyn ‘‘was to mnkc moncy. not w
help people.” ’

Although be applies his techniques to the
real zmu business, be says they' ll work ln
any busi or professi He dep

primarily on the psyche-out, over-awing the
lndlvldulll he's trying to impress with sym-
bois of power and influence. His business
cards are 10-incb by 10-inch full-color photo-.
graphs of the Earth taken from an Apollo
moon rocket. If he's going to Cleveland to
negotiate a big business deal, be a rangea to
be met at the airport, then lands /a a private
Lear Jet, accompanied by a dozen or more
lawyers, assistants, and secretsries carry-

S her nlona:lbe way, Ibe:‘ 've lost thelr
p on the easential meaning —on
what was important about mﬂumt’:& top.
1{ you'd like to Insure that this won't happen
{o you, we offer a final book.

Zen and the Art of Matnte-
aasce, by Robert M. Pirslg, th
Bantsm paperback, New Yoek, 19785, azs .

This strangely-titled book is definitely
muumw.mmmm
Zem offers op and

tips
onlife in general, on establishing values and
living up to them. Cne reviewer called it “a
journey and lath
of the world and of one's specialplaceiniit...
A valuable how-to-do-your-life almanac.”
The New Yeork Times sald the book is *‘pro-
foundly important . . . full of insights into our
most perplexing contemporary dilemmas. .
. It is intellectusl entertalnment of the high-
est order.” What? "‘Intellectual?’’ Don't be
put off by such high-sounding phrases. The
book's author is w highly-skilled, aasy-to-

ing portable office ) f

l!youhlppentobemonbouwbobe-
lleve good impressions are important, here's
a book you don't want to miss. The author's
not saying it won't help you — it probably
will — be's simply saying he doean't care.
But then that'a what it'a all about, right?

So far we've half-seriously reviewed a
bandful of books whicb might help a young
career climber develop a more realistic ap-

u.{:umm‘npoemmm«muuom-

If you like to sit around, drink a beer,
talk about things like motoreyties and what
life means, you'll enjoy this book. And if
you're a real go-getter, maybe you'll come
away with a better understanding of what it
is you're going to get.

4 .
WPCASC

Spring

Meeting

The Water and Pollution Control Auoel-
ation of South Carolina will hold its annual
business meeting May 21 at the S.C.E. & G.
Pine Island recreation center on Lake Mur-
ray near Columbla.

- Arrangementa committee chairman
Dana Love says the Assoclation will provide
free beer to accompany the big barbecue
lunch. Mea! tickets are $3 each.

Love adds that no apeecies wiil be'madé
— members and their guests will have an

ness meeting wiil precede the barbecue:'
Everyone is welcome; the Associationis
hoping for 3 big turnout, ‘and operators are

especially invited to come.

hour or 0 to be sociable, then a short busi-

-~ e e -

C
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Making
Career
Decisions

(Continued from Page 3)

ally even a master's degree will belp secure
your chances. for continved employment.)
By the way, don‘t overlook part-time teach-
ing opportunities. With enough experience
or education. you may be able to find a tem-
porary or permanent part-time job teaching
certification classes. Many of those teaching
in TEC'a 90-hour certification courses are
hired with a two-year degree or an **A™ cer-
tificate. Your local TEC center is the place to
inquire about this kind of part-time job.
States. counties, large cities, even some
industries. are blishing their own
training syatems for environmental work-
ers, and opportunities are available for per-
sons with practical backgrounds and vary-
ing educational levels. While a four-year de-
gree is most often required for a job aa a
ini di _intangible qualities
like initiative. personality, ability to think
creatively. combined with experience. may
be the ticket to'a good job in this area.
(Clemson‘a own training director is cur-
rently eamning a four-year degree in indus-
trial education. He landed the job with a
two-year degree in waatewater technology
and eight years experience in alarge munic-
ipal treatmentayatem. Len Wrigley. the new
director of the S.C. Board o! Cerﬂ(lcni:;.

hasat

.20 years up:rkn.c-e. It'a possible.)

Ard it’a possible that &fter a year or two

-working in the field. you atill won't be aure
‘about a eareer. If you're happy where you

are, or at least satisfied for the time being,

‘keep looking around. continue up the certifi-
keep logging

cation laddey, and in that valu-
able experience. Give yourself plenty of op-
tioas — the more you know how to do. the
more education and experience you have,
the more likely you are to {ind that job which
fits your credentials exactly. A great many
people 1, h ! in jobs
they'd never even heard of or thought of —
jobs which simply didn't exist when they
started out in a particular career. By keep-
ing up with new developments in the treat-
ment field, you'll be versatile enough to
adapt to the changing scene. Look upon
training and education as a career long pro-
cess, not just a short term thing that ends
with just one or two years of training.

Finally. be honest with yourself. Do you
really want to get to the top? lathe long fight
up the career rope. jockeying constantly for
position, worth it to you? If not, then why do
Il,'! nuue“ "mher. l;ﬂ;’lctbnmconnu for a hell
of alot. If you're w! you are. satis-
!ch_-rith the work you're doing, and you
don't see any need s change jobs or get more
education, then elay put and be happy.
That’a what mattess most. .

If you'd like more information about a
career or career area, write 1o the

tContinued from Page 9)

was shy, it's because be didn‘t know.

Steve: I don't have a lot of eugineering
background. but I feel sure that the en-
Zineering will benefit. Because if you rely on
the engineer alone. and you've got this en-
gineer that designed something {or You and
he‘aalwaya thinking on paper and he’s never
operated. it makea a difference. You're in

ble if you can't icat

John: Is it the operator that should have
the engineering experience or is it the en-
gineer who should come the other way?

Erale: | think it would be ideal if an en+
gineering firm would have an operator on
their staff. | know one firm had this for a

Operator, page 11

while. and 1 thiok that tbe guy. 1 believe
someone snapped him up with a lot higher
salary and he left. 1've heard a lot of people
talking about trying to get an engineering
firm to have an experienced operator.

Jim: I think a job offer came across my
Jeak last week from a North Carolina con-
sulting engineering {irm looking for a 2-year

_ graduate todeal with operations problems.

_ Jim: I hive something I would like to

. say — we, again. knocked around the aame

thing, reoccurring problems. over and over
again, and I'm afraid that they're going to
continue to be there for quite some time. 1
think what we've been talking about is two
different typea of operators — the ones who
are education-oriented. that develop a
career out of their education; and the other
operators who .choose this as their career
and tben obtain tbeir training after they
have ghosen this field. Our education has got
to be aplit. or our educational institutions
have got to be aplit. in order to handle this
type of division among the operators.

Lets take the careers for instsnce. My
ideaa would be aimply to continue along the
linea of certification. After an operator has
obtained his A certificate quite often he will
just dwindle away and just become a treat-
ment plant operator and never be heard from
again. If you expose him to additional educa-
tion, upgrading education, maybe be’s not
gonna paas another certification. but he’ll
still be gaining new knowledge about hia pro-
fession. 1t"asomething I'd like to try at TEC.
Maybe ining p Subjeet
areas that op are always bringing up
in queations they ask me — like coursea on
activated sludge. cburseaon labprocedurea.
of course we fixed that with the NPDES lab
course now, which ia real good. We're get-
ting excellent response. Tomethatindicatea
thut we need this continuing education for
operators.

Pipeline s

Upon arriving at the conference room
(what am 1 doing in a conference?) Emie
Rowe, Steve Daniel, Jim Chocklett, Bob
Lord, and John Norton introduced them-
selves, Apparently, they had been discus-
sing me, or ot least what I typified. They
all felt that the operator was still in the
dark about his job requirements, licens-
ing, career diversification and, advance-
ment, and the correct path (e.g. experi-
ence vs. further schooling) that would be
of the most benefit to the individudl.

The field of water and wastewater

hnology has expe d a large focus-

ing of attention upon itself and, con-

fronted with greater federal and state

regulation and its’ own rapid expansion
in scope and importance, everybody from
operatorto instructorto frog in the lagoon
is walking around in a daze wondering.
“What am 1? Where am I? Will the real
system and guidelines please stand up?”
All on the panel were sympathetic to

my needs and they conveyed to me an
acute of the problems at hand.
Many questions were answered and ! was
d that those deeply ingrained in the

field are hard at work to remedy the prob-
lems that have pet to be solved. They tend
to agree with Jim Polk, former president
of the WPCASC, that reorganization and

Operater, mentioning your ¢d iomal

g 0 ponsibility and
defini is needed in certification, in-
struction, public relati and informa-

tion dissemination. [t is not only a matter
of the old pants (system) not fitting the
larger body (the field itself). but also a
matter of the hands (officials) coordinat-
ing themselves to don a new pair. Over-
popul and ecological concems have
done to environmental control and pro-
tection what electricity has done to music.
Perhaps there is no immediate answer —
onlya g evolutionary p

That's Steve Hopper's own account
of his discussion with the group. He left
out one thing though — he didn‘t mention
the advice we gave him. To boil it all
down, the group of *'experts’” suggested
that he attend the Clemson short school
in May and take his *'C** exam in was-
tewater. I he passed, then he might look
into some of the training opportunities
available — the 90-hour TEC course. for
example; or possibly the two-year as-
sociate degree program at Greenville
Technical College. Everyone at the
meeting agreed. however, that.
certification and experience were of |
most practical use to someone lurunbl_t

out. And the most direct method of ol

taining certification.we agreed. is stilla
combination of on-the-job training. self-
atudy with manuals or through a corres-
pondence course. attendance at a TEC
certification review course and atten-
dance at the Clemson exam
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Berkeley County

The Berkeley County Water and Sewer
Authority is looking for an individual to fill a
supervisory position in both water and was-
tewater. This ‘‘manager-operator” should
have five years of business experience witha
bdckground in fiscal, office and personnel
management. The Authority prefers some-
one with experience in construction and/or
utilities-related business. All applicants
must hold a ‘B’ certificate in both water
and wastewater with the ability to obtain
“ A" certification in both within six years of
employment.

Applicants must also have the ability to

OPERATOR

401 Rhodes Center
Clemson University
Clemson, S.C. 29631

assume complete responsibility for man-
agement, maintenance and repairs of
equipment and plants, and installation of
new connections. The applicant will have to
be able to “‘deal successfully with custom-
ers, local officials, and state and federal
agencies.”

Fringe benefits include insurance prog-
ram, paid vacation and sick leave. The sal- -
ary is negotiable according to experience
and ability. If you are interested and think
you may qualify, contact Andrew J. Combs,
chairman, Berkeley County Water and
Sewer Authority, Suite 101, 8740 Northpark
Blvd., Charleston Heights, S. C. 29405.

Non-Profit Organization
U.S. POST

PAID
Clemson, S.C. 29631
Permit No. 31
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Appendix 13
State and Provincial Training and Certification Contacts
For the Water Quality Control Field

For more information contact:
Harris Seidel

ABC o

Municipal Building

Ames, IA 50010
515-232-6210
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Nanmes resses
AB@ . 550
: MOST CURRENT 3/26/79 'Juue 12, 1978 B.Pto 23,-1977

ASSOCIATION OF BOARDS OF CERTIFICATION * AKC Member 1 Joint boerd

FOR OPERATING PERSONNEL IN . Qs pomtomim 1+ i
WATER & WASTEWATER UTILITIES 5 M Mosistor Propren '
JRGAN1ZATION &
W. T. WILLIS, Board of Certification
. Water M | 328 State Office Bldg., Montgomery, AL 36104
J
\LABAMA Wastewater | M | SAME
L M TOM McCARTY, Div. of Environmental Conservation,
. Water Pouch O, Juneau, AK 99801
: M CONRAD CURISTIANSON, Hyrdo-Tech., 1117 Phillips Field
ALASKA Wastewater R ska . 9970}
G. § EL, erta Dept. of Environment, Div. of P. C.
. "y Water v | 9820-106 Street, Edmonton, Alberta,TSK 2J6 Canada
\LBERTA " | Nastewater |V | SAME
MTLDRED MATTERS, Burcau of Water Quality Control
. Water M| 1740 West Adams Street, Phoenix, AZ 85007
AR1ZONA Wastewater | M| SAME
TOM SKINNER, Bur. of Public Health Eng'g., Donaghey Bldg.,
® |water M|y3th Floor, 7th & Main, Little Bock, AR 72201
R {ALL, D ! £
\RKANSAS N Wastewater |M JA Rg]l.‘l; E. Sg‘l)m LL, Department of Pollution Control |
Water X SA"E
*J . C. Ministry of Environment,
WRITISIH COLUMBIA Wastewater |V 15]5 Blnnshnrd St.,Victorin. B. C. VBW SCB Canada
CLARENCE L. YOUNG. Sanitary Engineering Section
. Water M| 2151 Berkeley Way, Berkeley, CA 947
R. V. DAIGI, Statc Water Resources Control Board,
UALIFORNIA * Wastewater |M| 2014 T Strcet, Sacramento, CA 95818
m_:ter. . v STEPHEN STOCKTON, 726 Nottinghn Drive,
Distribution Redlands, California 92373
. Wastewater v ROB!:RT REED. Ventura Ree‘l. Co. Snn. Dist..,
CALIFORNIA Collection P. 0. Box AB, Ventura, CA
RALPH W. LEIDHOLDT, Colorndo Depnrtnent of Health,
«y | Mater M| Room 320, 4210 East lith Avenue. Denver, Colorado’ 80220° |
(:OLORADO Wastewater | M| SAME
RICHARD WOODHULL, Environmental Health Services Div.
m Water M| 79 Elm Street, Hartford, CT 06115
RGY T. FREDRICKSEN, Dept. of Environmental Protection,
14
CONNECTICUT __ * Wastewater |M | State Office Bldg., Hartford, CT 06115
Water v
ROBERT J. TOUHEY, 'Dept.. mru Resources § Environ-
DELAWARE « . | wastewater |M] mental Control, P. 0. Box 1401, Dover, UE 19901
BOB HALL, Dept. of -av'l. Regulation. Iwin Towers Office
@ Water M| Bldg., 2600 Blairstone Rd., Tallshassee, Florida 32301
E1.ORIDA Wastewater | M| SAME )
. K JAMES E. SKRINE, Joint Secretary. State Examining Boards
. Water L L4 T
GEORGIA Wastewater | M| SAME '
. 0. V. NATARAJAN, Administrator, Guam EPA,
@, |Water M| p. 0. Box 2999, Agana, (iuam 96910
(GUAM Wastewater | M| SAME
RODNEY INCIONG, Board of Water Supply,
Water v 793
. FRANK E, Jr.
1AWAT 1 * | wastewater | M] 16-1 Sind Island, Honolulu, HJ 96819 - 4
WICHAEL J. MCMASTERS, Idaho Dept. of Health § Welfare, |
.y | Mater V| piv. of Environment, Statehouse Mall, Boise, ID ‘9372011
1DALIO Wastewater | V| SAME
DAVID OEMMKE, I11inols Environmental Protection Agency
* Water M| 2200 Churchill Road, Springfield, IL 62706
ERNEST BE! Tilinois Environmental Protection Agency
1LLINOIS o Wastewater | M| 2200 Churchill Rond springfield, IL 62706 | J.
L 15~
IR (9]
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ORGANTZATTON E .
C. NEIL OTT, Indlana State Board of Health '
Water M} 1330 West Michigan Street, Indianapolis, IN 46206 i
)] SRR H - AERT. Sereas Tollotion Coner
tream Pollution Control Board '
INDIANA Nastewater | M| 1350 West Michigan Street, Indianapolis, IN 46206
. ’ JOSEPH OBR, Dopartment of Environmental 14t
o |water M| 900 E. Grand, Dos Moines. Iowa SO3IS  _Uriitys
I0NA Wastewater | M| SAME .
JAMES L. CURRENT, Division of Environment,
Nater M| pept. of Health § Environmont, 3
KANSAS Wastewater | M SAME ’
. JACK LINDER, KY Dept. of Nat'l. Resources § Env'i. Pro.,
oy Water M| Highway 127 South, Century Plaza, Frankfort, KY 40601
KENTUCKY Nastewater | M [ SAME
RAUL M. BUSQUET, JR., -LHHRA-Di f_Health
o Nater M| P. 0, Box 6 630 New’ Orleans, U ° 70%6
LOUISIANA Wastewater ;M| SAME
GERALD M, BATES, Division of Health Englneering |
. Water M { Dept. of Health § wWelfare, Augusta, ME 0 }
KENNETH W. SHIRKEY, Div. of Municipal Services, Bur. of .
MAINE ® | vastewater |M wnter %u% Control, Augusta, Maine 04330 :
A Dept. of Fﬁnes. Resources § Env. -Mgnt. \
@ Nater v Box 7, BIdg. 2 139 Tuxedo Ave., Winnipeg, Manitoba R3N OH6 |
MANITOBA Wastewater |V ] SAME ’ '
RICHAKD B. SELLARS, JR., Env. Health Admin. P.0. Box 13387,
o Water M! 201 W. Preston St., Daltimore, Maryland 21203
MARYLAND Nastewater |M | SAME
ROBERT A. McCRACKEN, Division of Eavironmental Health
‘Zl) Water M | Room 320, 600 Washington Street, Boston, MA 02111
ROBERT McANESPIE, Massachusetts Division of WPC,
MASSACHUSETTS * Wastewater |M]110 Tremont Street, Boston, %A 02108
WNater M ,
i
MEXI1CO Wastewater | X i
WILLIAM A. KELLEY, Div. of Water Suppiy, Dept. of Health l
(2) Water M} 35.) North Logan Street, Lansing, MI 48509
HOWARD B, SELOVER, Dept. of Natyrai m:oux"sgg
MICHIGAN Nastewater |M| Stevers 7. Mason Building, Lansin 26
PAUL JOHNSON, Chief, Water Supply enerl ngineering
o WatsT M ] 717 Delawary Street, S, E., Minneapuils, MN 55440
WILLARD N. SEXAUEK, Minnesota Pollution Control Agency.
MINNESOTY Wastewater | M 1935 WN. County Roa
ssoc. Head, Dept. of LivII Ergineering
3 Wates v MSU P. 0 Drawer un Mlsslssipgl State, MS 39762
MISSISEIPPI Nas:ewater |V | SAME
@ FRANK W, POGGE,, Kansas City Water Dept., 1 N.N. Briarcliff
Water ¥ |Pend, Kansss CLty, MO 64116
- bE-'JU.D FIELDS, State Dept of Nutunl Resources,
MISSQURI Wagtewater |M|Pp.0. Box 1368, Jefferson City, MO 65101
’ ROSLMARY FOSSUM, Nater l Nutewlter Op Cert. Board,
J Mater M { Capitol Post o‘-‘xice, H-olena, MT
MONTANA Wastewater | M| SAME . _
CLIFFORD L. SUWMERS, Enviropmental Engr'g. Div., State .
*  |Mater M| siealth Dent
’ ’ JOSFPii R. DABBS, Dcpt. of Environmental CZontro}, P. 9. Box
NEBRASKA * Wastewater |V %
J H egas Va ey ster District
oy Water v 243 I.ake.\hore Road, Boulder City, N¥ 89005
Luglﬂf Do.fc(cms ation Nau“ﬁis
NEVADA Nastewater |V "01 go P‘éi Elmlgol .fv u&r’ & N 'a'ﬁﬁ'
J. SHAFENER, Dert. of Environment, P.. V. Box 6040, . -
e g pMater X Frederictcn New Erunswick EZB SH1
NEN BRUNSWICK Wastevater | X ] SAME
I~ K. DUMINIE, Dept. of Consumer Affairs & Environment [
g Water X { Elizabeth Tewer, St. Joiins, Newfoundland
NEWTOUNDLAND Wastewater | X | SAME
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Program

ORGANIZATION
Water X
"GORDON L. PAGE, Assoc. Sanitary Englneer
NIW HAMPSHIRE * . | Wastewater [M| P. 0. Box 95, 105 Loudon Road, C d, N 03301
0. DOC GIBBONS, State Dept. of Environmental Protectiom,
. Water Mlp 0, Box 1390, Trenton, NI Of625
J .
. NEW _JERSEY Wastewate M| SAME
HAYWOOD MARTIN, Environmental Improvement Agency,.
. Water M|P.O. Box 968, C B
NEW_MEXICO Wastewater |M
Water M
DANIEL J. » »
NEW YORK * Wastewater |M| SO Wolf Road, Albany, NY 'LZ_Z'SS .
CHARLES E. RUNDGREN, Sanit Engineering Section
@ | water M| P, 0. Box 2091, Raleigh, i o5 ’
D. L. CO
NORTH CAROLINA® | Wastewater IM| P. 0. Box 27687, Raleigh, NC 27611
Water - DONALD KNIBB, City Hall, Drawer C-1, Water § Sewer
Distribution | V|
* Wastewater AME
NORTH CAROLINA Collection | VIS
NORMAN L. PETERSON, Dir., Division of Water Supply & Pol. |
. o Water M| State Department of Health, Bismarck, ND 58501 !
: NORTH DAXOTA Wastewater |M| SAME
i A. J. CROUSE, Depsrtment of the Environment
Water x| p. 0. Box 2107, Halifax, Nova Scotia B3J 387
NOVA SCOTIA * Wastewater | X | SAME
PAUL FLANIGAN, Ohio Epvi ta] Protect Agen
o |Water w| BAUL FLANTGAK, Ohig Epvirommentil.ie® ion Agency,
010 Wastewater |M| SAME
DEMPSEY HALL, Water 1ity Control D
o |Mater | DS s Ok1anoma Lity, OK dyigion-
OXLAHOMA Wastewater |M| SAME )
BE . . Minlstry of the Environment
e Water x| 135 St. Claire Ave., West, Toronto, Ontario M4V _1PS
ONTARIO Wastewater | X | SAME
f CRAFT, Oregon State University
® Water v| Dept. of Civil Engineering, Corvallis, OR 97331
OREGON ©® | wastewater |V] SAME
. TICK, Dept. of Environmental Resources
o Water M| p. 0. Box 2063, Hsrrisburg, PA 17120
PENNSYLVANIA Wastewater M|smE T
: PAUL ROSE, Department of ‘the Enviroment,
o Water x| p. 0. Box 2000, Charlottetown, P. E. I. CIA 7N3
PRINCE EDWARD ISL. | Wastewater |X ) SAME ]
JOSE R. GOTTIA, Puerto Rico Aqueduct & Sewer Authority
sy [ MWater x| p. 0. Box 7066, Barrio ‘Obrero Station, Senturce, P.R. 00914
PUERTO RICO Wastewater | X | SAME ' )
RAYMOND LARIVEE, Assoc. (udbécolse des Technique de 1'sau, |
oy | Mater X ] 6290 Péringult, Burean 2 \
L » ntro Y., EnVir. rotection co )
QUEBEC Wastewater |X]| 2360, chemin Sainte-Foy, Sainte-Foy, QUEBEC G1V 442 !
Water X ) '
.« ] | EDWARD S. SZYMANSKI, Principal Sanitary Pngr., Room 209,
RHODE ISLAND Wastewater |V| Cannon Bldg., Davis St., Providence, R 0
Mc ), Dir., ranch, t. of the Eny
.3 Water x| Sth Floor, 1855 Victoria Ave., Regins, Sask. S4p VS -
SASKATCHEWAN Wastewater | X | SAME .
ACK A. McKENZIE, SC Board of Cert. of Environmental ... |!
9] water M ystems Opr. , 2600 Bull St., Colusbia, SC 29201 . .
SOUTH _CAROLINA Wastewater |M| SAME

e

..
———
e

ERI

Aruitoxt provided by Eic:



ERIC

Aruitoxt provided by Eic:

161

U.§  VvIRGIN ISL.

q
o4
4
ORCANIZATION & L )
YMOND B, BIR De i tal Protection '
.y |water M fosy Euxfamg.q’f‘"m.%b o§7§nv ronmen
SOUTII_DAKOTA Wastcwater |M SAME R
. ELMO LUNN, Dir., Div. of Water Quality Control,
o Water M 621 Cordell Hull. Building, Nashville, TN 37219
‘TENNESSEE Wastewater |M| SAME
“DAVID COCHRAN, Texas State Department of Health
oy Water M| 1100 West 49th Street, Austin, TX 78756
TEXAS Wastcwater {M] SAME !
’ LYLA RAY, Recording Secretary
g Water v 468 Second Avenue, Salt Lake City, UT 84103
G, Professor of Civil Engineering
UTAN Wastewater |V Umvcrsity of Utah, Salt Lake City, UT 84112
KENNETH STONE, Depnrt.ment of Health, 60 Main Street
® | water M| Burlington, VT 05401
FRANCIS S. FYLES, Operations § Maintenance Section,
VERMONT O] Wastewater |Mj Agency of Envir.’ Conservation, Montpelier, VT 05602
GLERALDE W, MRGAN, St.Bd. for Cert. of Oper. of Water §
"y Water M| Wastewater vmrks. 2 South 9th St., Richmond, VA 23219
VIRGINIA Wastewater |M| SAME
PEDRITO FRANCOIS, Dept. of Cofiservation § Cultural Affalrs
Water X {Charlottc Amalic, P.0. Box 4340, St. Thomas, U.S.V.I. 00801

Wastewater | X | SAME

BILL LIECHTY, DSHS-Water Supply & Waste Section,
Water V| Airport Complex, Bldg. #4, MS 4-1, Olympia, WA 98504

*J NORMAN O. THOMAS, Dept. of Ecology, Olympia Airport,
WASIINGTON Wastewater |M|[7272 Cleanwater Lane, Olympia, Washington 98504
J Water X
, SYLVIN BELKOV, Gov't. of D. C., Dept. of Envir. Services
WASHINGTON, D. C. | Wastewater | X| Environmental Health Admin., Washington, D. C. 20002
R. G. McCALL Div. of Sanitary Engineering, Dept. of Health
o Water M| 1800 Washington St. E., Charlestown, W 25305
WEST VIRGINIA Wastewater | M| SAME
RALPII O'CONNOR, Dcpartment of Natural Resources
. Water M| P. 0. Box 7921, Madison, WI 53701
WISCONSIN * Wastewater | M| SAME
DEBORAH HORTON, Dept. of Environmental Quality, Hathaway
"y Water M i c, WY 82002
WYOMING Wastewater |M| SAME
(1) NEW ENGLAND WATER POLLUTION CONTROL ASSOCIATION
. New England Voluntary Program
« Edward Szymanski
Davis St., Cannon Bldg., Room 209
Providence, Rhode Island 02908
(2) Howard Selover (Industrial Operators Program)

Dept. of Natural Resources
Stevens T. Mason Building
Lansing, Michigan 48926
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STATE TRAINING CONTACT PERSONS

Y/N Coordinated Program— [» Mandatory Training Required for Certification
Y/N Chart Provided » 5 Use CEU's
BOB FOWLER, Water Operator Instructor, Adult Vocational Education,
vater | ¥ | 5th Floor, State Office Building, Montgomery, AL 36130
Y "
CHARLES FAULK, Waste Water (nstructor, Adult Vocational Education,
wastewater | Y| 5th Floor, State O0ffice Building, Montgomery, AL 36130
ALABAMA
TOM MC CARTY, Certification and Training Engineer,
Water | N | Department of Environmental Conscrvation, Pouch 0, Juneau, AK 99811
Y
Wastewater | N | SAME
ALASKA Y
G. B. SAMUEL, Alberta Department of Environment, Division of P, C.
water | Y| 9280-106 Street, Edmonton, Alberta TSK 246 Canada
Y
wastewater | Y | SAME
ALBERTA Y
MILDRED MATTERS, Arizona Department of Health Seivices,
Water | | Bureau of water Quality Control, 1740 West Adams Street,
Phoenix, AZ 85007
Wastewater F__ SAME
ARIZONA
T. A. SKINNER, Acting Director, Bureau of Public Health Engineering,
Water | N | 4815 West Markham, Little Rock, AR 72205
N
JOE SHAW, Training Officer, Dept. of Pollution Control and Ecology,
wastewater | | 8001 National Drive, Little Rock, AR 77209
ARKANSAS
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STATE TRAINING CONTACT PERSONS

Water | Y ] SAME
’ Y
BERT D. CAINE, Assistant Director,
Wastewater | Y | Environmental Engjneering Division,
1515 Blanshard Street = 5th Floor, Victoria, British.Columbla
V8w 3C8 cCanada
BRITISH
COLUMBIA Y
CLARENCE L, YOUNG, Senicr Sanitary Enginecer,
Water | N | 2151 Berkeley Way, Berkeley, CA 9li7ok
DALE DE LANEY, Water Quality Control Institute,
Wastewater [N | 2310 Rancho Sante Fe Road, San Marcos, CA 92069
CALIFORN | Avn: N
RALPH LEIDHOLDT, State Health De¢partment,
Water ] 4210 East 11th Avenue, Denver, CO 80220
OTTO HAVENS, Wastewater Training Officer, State Health Department,
wastewater | | L4210 East 11th Avenue, Denver, CO 80220
COLORADO
Water |
ROY FREDRICKSEN, Principal Sanitary Engincer, Water Compliance,
Wastewater | | Department of Environmental Protection, State Office Building,
Hartford, CT 06115
CONNECT | CUT
MRS, BETTY HELLER, Training Officer[
Water | N | Office of Sanitary Enginecering, B.E.H., Division of Public Health,
Cooper Building, Capitol Square, Dover, DE 19901
N
ROBERT J. TOUHEY, Manager, Water Resources Section,
Wastewater | N | Division of Environmental Control, P.0. Box 1401, Dover, DE 19901
DE LAWARE Nl T

s+See additional names at end of contact list.




164

STATE TRAINING CONTACT PERSONS

BILLY R, BLAIR, Treed Center, University of Florida,
Water [ N | 2012 West University Avenue, Gainesville, FL 32603
Y
Wastewater [N | SAME
" FLORIDAs®: Y
CALVIN SIMMONS, President, G.W. & P,C.A.,
Water | | P.0. Box Drawer 540, Acworth, GA 30101
. DR, T. F. CRAFT, Rescarch Chemist,
Wastewater | | 116 Ridley Circle, Decatur, GA 30030
GEORGIA
MICHAEL J., MC MASTERS, Coordinator, Certification and Training,
water | Y | Idaho Department of Health and Welfare, STATEHOUSE,
Boise, ID 83720
Y
Wastewater | Y } SAME
1 DAHO Y
DAVID W, OEHMKE, Manager,
Water | 1 Operator Certification and Training Section,
IEPA, Division of Public Water Supplies,
2200 churchill Road, Springfield, (L 62706
JAMES 0, BRYANT, Director, Environmental Resources Training Center,
Wastewater | N | Campus Box 75, Southern I1linois University,
Edwardsville, IL 62026
JLLINOES N
C. NEIL OTT, Water Supply Section, indiana State Board of Health,
Water | N | 1330 West Michigan Street, Indianapolis, IN 46206
N
JOSEPH LIPPS, Manpower Planner, Indiana State Board of Health,
Wastewater | N | 1330 West Michigan Street, indianapolis, IN 46206
IND 1 ANA N
#¥%See additional names at end of contact list.
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STATE TRAINING CONTACT PERSONS

LAVOY HAAGE

Water | Y | Henry A, Wallace Building, 900 East Grand, Des Moines, IA 50316
Y
Wastewater | Y | SAME
10WA Y
JAMES L. CURRENT, Training Officcr, Division of Environment,
Water i N | State Department of Health and Environment,
Forbes AFB, Building 740, Topeka, KS 66620
N
Wastewater | N | SAME
KANSAS
D. J. LINDER, Manager, Technical Scrvices Branch,
Water | Y | Division of Sanitary Engineering
Kentucky Department for Natural Resources & Environmental Protection, °
Century Plaza Shopping Center, Frankfort, KY 40601 |
Y
Wastewater | Y | SAME T
KENTUCK Y#re Y
DR, CLARENCE LEDOUX, Louisiana Department of Education,
Water || P.0. Box 44064, Baton Rouge, LA 70804
Wastewater | | SAME
LOUIS JANA
GERALD BATES, Secretary, Board of Certification,
Water | N | Department of Human Services, Augusta, ME 04333
N
Wastewater | |
MA INE

v:See additional names at end

of contact list.
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STATE TRAINING CONTACT PERSONS

G. 0. BALACKO, P.E.

Water Manitoba Oepartment of Mincs, Resources & Environmental Management,
. Box 7, Bullding 2, 139 Tuxcdo Avenue,
Wwinnipeg, Manitoba R3N OH6 Canada
Was tewater SAME
MANITOBA
ANDREW A. HOLTAN, Training Manager, Environmental Health,
Vater P.0, Box 13387, 201 West Preston Street, Baltimore, MO 21203
Was tewater SAME
MARY LAND=*
ROBERT A. MC CROEKEN, Board of Certification of Operators,
Water Room 1520 Leverett Saltonstall Building, 100 Cambridge Street,
Boston, MA 02202 .
ROBERT C. MC ANESPIE, Massachusetts Oiv. of Water Pollution Control,
wastewater 110 Tremont Street, Boston, MA 02108
MASSACHUSETTS %
WILLIAM J, REOMAN, Training Officer,
water Michigan Oepartment of Public Health, Division of Water Supply,
3500 North Logan Street, P.0. Box 30035, Lansing, MI 48903
HOWARD B, SELOVER, Chief, Training and Certification Section,
Wastewater Michigan Oepartment of Natural Resources, Water Quality Division,
P.0. Box 30028, Lansing, MI 148903
MICHIGAN

s:See additional names at end

of contact list.
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STATE TRAINING CONTACT PE2SONS

MINNESOTA

Woter

GUNILLA MONTGOMERY, Training Coordinator,

Section of Water Supply oand General Engineering,
Minnesota Helaoth Oepartment, 717 Oeloware Street SE,
Minneapolis, MN 55440

wWastewater

WILLARD N, SEXAUER, Supervisor, Training Unit,
Minnesota Pollution Control Agency
1935 West County Road B-2, Roscville, MN 55113

MISSISSIPPI

Water

HOWARO K, WILLIFORD, Secretary,
Mississippi Water and Pollution Control Operators Association,
Orawer HW, Mississippi State, MS 39762

Wastewater

SAME

MISSOURI

Water

OON R, SISSON, Oept. of Natural Resources, Water Supply Program,
2010 Missouri Boulevard, P.0. Box 1368, Jefferson City, MO 65101

Wastewater

GERALD FIELDS, Operator Certification Program,
Oepartment of Natural Resources,
2010 Missour] Boulevard, P,D, Box 1368, Jefferson City, MO 65101

J-'r

MONTANA

Water

CHARLES HARPER, Training Officer, Water Quality Bureau,
State Department of Health and Environmental Sciences,

565 Fuller Avenue, Capitol Post Office, Helena, MT 59601

Wastewater

SAME

164




STATE TkAINlNG CONTACT PERSONS

STEVE MASTERS, Engineer |1, Ncbraoska Department of Heal th,

Water || 301 cCentennial Mall South, P.0. Box 95007, Lincoln, N8 68510
RUSS IRWIN, Department of Environmental Control,
Wastewater | N | 301 centennial Mall South, P.0. Box 94877, Lincoln, N8 68509
NEBRASKA N
FRANK WILLERS, Production Supcrintendent,
Water N | Las Vegas Valley Water District, 3700 West Charleston,
: *p.0. Box L427, Las Vegas, Nv 89106
N
WENDELL D. MC CURRY, Water Quality Officer, Environmental Health,
Wastewater | N | Environmental Protection Services, Capitol Complex,
~ | Carson City, NV 89710
NEVADA<* N
JAMES SHAFFNER, Ph.D., P.E., Training Officer, P.0. Box 6000,
Water Y | Centennial Building, Fredericton, New Brunswick E3B 5H1 Canada
Y
Wastewater |Y | SAME
NEW BRUNSWICK Y
BERNARD LUCEY, Assistant Sanitary Engineer, NHWS & PCC,
Water | P.0. Box 95, Concord, NH 03301
GORDON L. PAGE, Associate Sanitary Engineer, NHWS & pcc,
Was tewater f!_ p.0. Box 95, Concord, NH 03301
NEW_HAMPSHIRE Y
ROBERT LIPPINCOTT, Chief,
Water l Y | Bureav of Manpower Planning and Staff Development,
Department of Environmental Protection,
P.0. Box 1390, Trenton, NJ 08625
— — vy | .
Wastewater |Y | SAME
NEW JERSEY Y

" 4#See additional names at end

.,\..}
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STATE TRAINING CONTACT PERSONS

NEW MEX|COa:

Water

PATRICK HANSON, Coordinator,
New Mexico State University Water & Wastewater Operator Training
Program, P.0. Box 968, Santa Fc, NM 87503

Wastewater

SAME

NEW YORK

Water

MICHAEL E. BURKE, P,E., Bureau of Public Water Supply,
Room 478, Fourth Floor, Tower Building, Empire State Plaza,
Albany, NY 12237

Wastewater

DAN CAMPBELL, Director, Environmental Manpower,
Department of Environmental Conservation,
50 Wolf Road, Albany, NY 12233

NEWFOUNDLAND

Water

KEN DOMINIE, P.E., Civil/Sanitary Engineer,
Department of Consumer Affairs and Environment,
Elizabeth Towers, St. Johns, Newfoundland, Canada

Wastewater

SAME

NORTH CAROLINA

Water

CHARLES E. RUNDGREN, Chairman,
North Carolina Water Treatment Facilities Operator Certification 8d.,

P.0. Box 2091, Raleigh, NC 27602

Wastewater

D. L. COBURN, Head, .

Operator Training and Certification Branch
Water Quality Scction, DEM,

P.0. Box 27687, Raleigh, NC 27611

_ #:See additional names at end

of contact list.
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STATE TRAINING CON%ACT PERSONS

HENRY FLOHR, Public Health Exccutive,
Water | N ] North Dakota State Department of Health,
1200 Missouri Avenue, Bismarck, ND 58505
N -
Wastewater | N | SAME
. NORTH DAKQOTA N
PETER J. CASEY, P.E.,
Water | | Director, Division of Public Health Engineering,
p.0. Box 488, Halifax, Nova Scotia B3J 2R8 Canada
T. D. RYAN, Regional Supervisor, Nova Scotia Environment,
Wastewater | N | P.0. Box 2107, Halifax, Nova Scotia B3J 3NT Canada
NOVA_SCOTIA
RICHARD F, MELICK, Administrator,
Water | Y | Operator Training Committee of Ohio, Inc.,
: p.0. Box 626, Worthington, OH L3085
Y
Wastewater Y SAME
H
0H10 Y
DEMPSEY H. HALL
Water | Director, Training, Certification and Research Division
Oklahoma State Department of Heslth,
Box 53551, Oklahoma City, OK 73105
Wastewater | | SAME
L__ORLAROM

2
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STATE TRAINING CONTACT PERSONS

R. R. DODDRIDGE, Manager, Training and Certification Section,

water Personne! Services Branch, K,0,E,, .
135 St. Clair Avenue, W-7th Floor, Toronto, Ontario M4V 1P5 Canada
Wastewater SAME
DNTARID
MARTIN E, NORTHCRAFT, Associate Professor,
Water .Department of Civil Engincering,
Oregon State University, Corvallis, OR 97331
Wastewater SAME
OREGON
ANTHONY J, ZIGMENT, Director, Environmental Training Coordinator,
Water Municipal Training Division,
Pennsylvania Department of Community Affairs, Harrisburg, PA 17120
Wastewater SAME
PENNS YLVAN IA

wWater

PAUL ROSE, Director, Poliuiion Control Division,

P.0. Box 2000, Charlottetown, Prince Edward Island C1A 7N8 Canada
. Wastewater SAME
PRINCE EDWARD
ISLAND
DANIELE MENARD MORIN ING,,
Water Coordinnatrice Des Cours De Formation S,P.E.Q,,
Centre Experimental De Vaudreuil,
400 Blvd, Roche, Vaudreuil, Quebec, Canada
Wastewater SAME
QUEBEC

ERIC

Aruitoxt provided by Eic:
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. STATE TRAINING CONTACT PERSONS

JOHN HAGOP!IAN, Principal Sonitary Engincer,
Water N pivision of Water Supply, Room 209, Health Building, Davns Street,
Providence, Rl 02908

EDWARD SAYMASK!, Senior Sanitory Enginner
wastewater | N Department of Environmental Management, € vision of Water Resources,
209 Cannon Building, Providence, Rl 0290c

RHODE [SLAND N

JOHN J. CRONE, Water and Sewage Works Division,

Water Water Pollution Control Branch,

Saskatchewan Department of the Environment,

1855 victoria Avenue, Regina, saskatchewan S4P 3T1 Canada

Wastewater | | SAME
SASKATCHEWAN
JAMES HINDMAN, Project Administrator, Office of Operator Training,
Water LY | 401 Rhodes Research center, Clemson University, Clemson, SC 29631
Wastewater Y SAME
SOUTH

CAROL INA®=:

WILLIAM E. AISENBREY, Training Specialist 1,
Water N | So/DEP Room L422-Foss Building, Pierre, SD 57501

wWastewater SAME

SOUTH DAKOTA

MARION E. CASTO, instructor, Operator Training Center,
Water Y Route &4, Blanton Orive, Murfreesboro, TN 37130

JACK L. HUGHES Dlrector, Operator Trannlng Center,
Wastewater | Y | Route L, Blanton Drive, Murfreesboro, TN 37130

TENNESSEE Y

w4See additional names at end of contact list.
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I _
LESTER E, BLASCHKE, "rofessir:dl Engineer,
Water LY | State Department cf Heulftk, 1100 West 49th Street, Austin, TX 78756
\ _ _—
i
£
Wastewater K4 SAME
TEXAS
DR, NORMAN B8, JONES, Division of Environmental Engineering,
Water | Y | Utah State University, U,M.C, 41, Logan, UT 84322
Wastewater Y SAME
UTAH Y
KENNETH STONE, P.E,, Sanitary Engineer, Department of .Health,
Water N | 60 Main Street, Burlington, VT 05401
N
JAMES F. AGAN, P.E., Environmental Engineer,
Wastewater | N | Agency of Environmental Conservation,
Division of Environmental Engineering,
State Office Building, Montpelier, VT 05602
VERMONT N
ROBERT B. TAYLOR, P.E,, Director of Training and Certification,
water Y Bureau of Water Suppiy Engr,, Virginia Department of Health,
109 Governor Street, Richmond, VA 23219
Y
JOHN W. VANDERLAND, Training Supervisor, State Water Control Board,
Wastewater Lx_ P.0. Box 11143, Richmond, VA 23230 :
VIRG IN1ASY Y
FRED DELVECCHIO, State Coordinator for Water/Wastewater Training,
Water Y | Green River Community College,
12401 SE 320th Street, Auburn, WA 98002
Y
Wastewater Y SAME
—
WASH INGTON Y

“~:5ee additional names at end

of contact list,
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STATE TRAINING CONTACT PERSONS

DAVID BALL, Engineer i, West Virginia State Health Department,
Water || 1800 Washington Street East, Charleston, WV 25305
JOHN BROWN, Sanitarian, Sewage Program,
wastewater | Y | Division of Sanitary Engineering, State Department of Health,
1800 Washington Street East, Charleston, Wy 25305
WEST VIRGINIA Y
RALPH O'CONNOR, Coordinator, Certification and Training,
Water | | Department of Natural Resources, Box 7921, Madison, Wi 53707
Wastewater | | .SAME
WISCONS IN i
DEBORAH HORTON, Environmental Specialist, Water Quality Division,
Water || Hathaway Building, Cheyenne, WY 82002
Wastewater | | SAME
WYOMING
GUAM ENVIRONMENTAL PROTECTION AGENCY, P.0. Box 2999,
Water | N | Agana, Guam 96910
Wastewater | N | SAME
GUAM

W
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CALIFORNIA

Water:

FLORIDA

Water:

KENTUCKY

Wastewater:

MASSACHUSETTS

Water:

NEVADA

Water:

NEW 2X1C0

Wastewater:

SOUTH CAROLINA

Water:

ADDITIONAL STATE TRAINING CONTACT PERSONS
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MIKE YOUNG
Metropolitan Water District of Southern California
Box 54153, Los Angeles, CA 90054

MS, JUDY SEARS, Certification & Manpower Development
Department of Environmental Regulation
2600 Blairstone Road, Tallahassee, FL 32301

KERMIT MILLS, Training Officer

Division of Water Quality .
Kentucky Dept. for Natural Resources & Env, Protevcion
Century Plaza Shopping-Center, Frankfort, KY 40601

MRS, ALICE |, HATHAWAY, Secretary
New England Water Works Association

990 Washington Street, Dedham, MA 02026

J. T. MONSCVITZ, Manager, SNWS
Southern Nevada Water System
243 Lakeshore Road, Boulder City, NV 89005

HAYWOOD MARTIN, Training and Certification Officer
Water Quality Division

N. M. Environmental!l Improvement Agency

Box 2348, Santa Fe, NM 87503

L., H, LOCKHART
Coordinator,. Manpower Development and Training, SCDHEC
2600 .8ull Strecet, Columbia, SC 29201 e
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" VIRGINIA

water:

wastewater:

WYOMING

wWater:

ERIC H. BARTSCH, P,E,. Director
Burcau of Sanitary Engincering
109 Governor Street, Richmond, VA 23219

KENNETH F. SPEAR, Infilco Degremont, iInc,
Box K-7, Richmond, VA 23288

DON ARMSTRONG, Environmental Engineer
Water Quality Division
Hathaway Building, Cheyenne, WY 82002
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Appendix 14
Instructional Package Worksheet

For more information contact:

Joe Bahnick

MOTD/OWOP or
EPA .

Washington, DC 20460

202-426-7887

John H. Austin

Civil Engineering Department
University of Maryland
College Park, MD 20742
301-454-2438
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PERFORMANCE-ORIENTED INSTRUCTIONAL WORKSHEET

CURRICULUM: WATER QUALITY CONTROL PROGRAM
COURSE: _EENERAT SECTION |
SUBJECT MATTER: ucT

- MODULE i MAJOR WASTEWATER TREATMENT PROCESSES
Lemon :

ESTIMATED TIME FOR THIS LESSON:
PREREQUISITES FOR THIS LESSON:

PERFORMANCE QBJECTIVE (3PARTS):
Action/Terminal Behavior: The learmer wili

Coanditi

Accaptable Performance:

JUSTIFICATIDN OF DBJECTIVE:

INSTRUCTIONAL RESOURCES:

Suggested for Devel

INSTRUCTIONAL ACTIVITIES: . - . . oot o i e

Instructor Activity:

Learner Activity:

METHOD OF EVALUATION:

SAMPLE TEST ITEM provided? 0 v O
EPA-MOTD/CCCC Date
PREPARED 2Y:
{grantes) {person)
22
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-When you‘haVe filled in your worksheets, they will be reviewed

and edited by Charles County Community College staff members.
This review and editing is done to ensure accuracy and consistency

_in all the worksheets written by the different subject mater

experts involved in this project. You will have an opportunity
to react to any changes made during this review on the worksheets
which you wrote. .

After being written and reviewed, the worksheets will be printed
and bound together to form jinstructors guide books. These guide
books should prove very useful to instructors in wastewater
technology training programs. A typical page from one of

these guidebooks will look something like this:

(See following page.)

23

-t
J
.




181

CURRICULUM: WATER QUALITY CONTROL PROGRAM Py
COURSE: General Section I 3 n .
SUBJECT MATTER: Introduction to Water Environment w?

MODULE 4: MAJOR WASTEWATER TREATMENT PROCESSES
Lesson 3 of 6: Identifying Treatment Process Units
ESTIMATED TIME FOR THIS LE3SON: 6 hours

PREREQUISITES FOR THIS LESSON: Lesson 3 in this module

PN

PERFORMANCE "OBJECTIVE (3 PARTS):

Action/Terminal Behavior: The learner will name the
treatment process unit shown in an unlabelled photograph
or sketch.

Conditions: Given unlabelled photographs or sketches of
the following process units: screen1ng, grit removal,
primary sedimentation, secondary sedimentation, trlckl ng
filter, activated sludge, disinfection.

Acceptable Performance: At least 5 of the 7 process units
must be accurately identified.

JUSTIFICATION OF OBJECTIVE: Graduates of this program may be
employed in wastewater treatment plants where they will need to
distinguish between process units,

INSTRUCTIONAL RESOURCES:
Selected: IRIS 511,2381,2419

Suggested for Development: Slide-tape productlon
illustrating and naming treatment process units,

 INSTRUCTIONAL ACTIVITIES:

Instructor Activity: Points out dlstlngulshlng physical
features of’process units. ‘

Learner Act1v1ty. Practices identifying process units
from observation of physical features.

. METHOD OF EVALUATION: Oral or written test.

SAMPLE TEST ITEM PROVIDED (See appendix)

Date: 8/78

EPA-MOTD/CCCC

24
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STEP BY STEP THROUGH THE WORKSHEET

CURRICULUM:

COURSE:

SUBJECT MATTER:

" MODULE:

This section is already filled in on
the worksheet.

CURRICULUM: WATER QUALITY CONTROL PROGRAM

This section is already filled in on

the worksheet. Course titles are taken
from Table I (see page 4 ) where they are
numbered, I, II, III, etc,

e.g. COURSE: GENERAL SECTION I
COURSE: SUPPORT SYSTEMS II

This section is already filled in on
the worksheet, Subject matter titles
are taken from Table I (see page 4)
where they are lettered A, B, C, etc.

e.g. SUBJECT MATTER: Introductica to
Water Environment

SUBJECT MATTER: Records and Reporting
SUBJECT MATTER: Hydraulic Equipment

This section is already filled in on~
the worksheet, Module titles are taken
from Table I (see page 4) where they are
numbered 1, 2, 3, ‘etc.

e.g. MODULE 1: Natural Cycles

MODULE 2: Properties of Water
MODULE 3: Properties of Wastewater
MODULE 4: Major Wastewatc. Treatment
Processes )
25
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—————

LESSON:

ESTIMATED TIME
FOR THIS LESSON:

Your entries on the worksheet begin with

this section. Here you must write the

number and title of the lesson being described
on the particular worksheet. Note carefully

-- each worksheet describes one lesson in a
module. At the beginning of this project,

you were given a set of performance objectives.
You must turn each of these objectives into

a lesson and therefore into a worksheet. If
you think that one of these original objectives
covers too large an amount of information,
then you may subdivide it and make two or

more lessons out of it. Lessons are numbered

1 of 6, 2 of 6 or 1 of 3, 2 of 3, etc.,
depending on their position in a module. The
only lesson in a module is numbered 1 of 1.

e.g. MODULE 4: Major Wastewater Treatment
Processes

Lesson 2 of 4: Identifying Treatment
Process Units

MODULE 2: Safety :
Lesson 1 of 6: Safety Hazards

MODULE 2: Safety .
Lesson 2 of 6: Safety Equipment

Write here the amount of time you estimate
the learner will need to spend in class in
working through this lesson. It is a good
idea to fill in this section only after you
have filled in all other sections on the
worksheet.

¢.g. ESTIMATED TIME:-FOR

THIS LESSON: 1 hour

ESTIMATED TIME FOR

THIS LESSON: 30 minutes
26
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PREREQUISITES FOR
THIS LESSON:

In this section, make reference to the skills
and knowledge the learner must posseSs before
she/he will be akle to profit from the lesson
describh ! an thé .orksheet. For example,

a lea- .or . st know how to perform titrations
befor she/iz is able to perform many of the
labor * ry ests of wastewater. In this case,
an ab. - co perform titrations is a pre-
requisite for the lessons on performing waste-
water laboratory tests and should ue listed

as 'such. In listing prerequisites, you

may refer directly to the skill, or (better)
refer to the lesson or module in this
curriculum in which the skill was taught.

e.g. PREREQUISITES FOR )
THIS LESSON: Ability to perform
. titrations.

PREREQUISITES FOR v
- THIS LESSON: Lesson 2 in this moduleg

PREREQUISITES FOR
THIS LESSON: Module 4 in SUPPORT
SYSTEMS 1.

PREREQUISITE FOR
THIS LESSON: None

PERFORMANCE OBJECTIVE (3 PARTS):

ACTION/TERMINAL
BEHAVIOR:

The performance objective section is the core
of each instructional worksheet. In most
cases, you will copy it word for word onto
the worksheet from the set of objectives
which were given to you at the start of this
project. Occasionally, you will need or want
to rewrite one of these original per formance
objectives. With this possibility in view,
here is a'description of what should be
written on the worksheet for. each of the three
parts of the performance objective:

Write here a statement of what you want the
jearner to do as a result of taking this

lesson. This learner behavior will be evaluated.
In writing the statement, use ACTION VERBS

which describe overt, observable behavior.

27
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More than one sentence may be used to
state the terminal behavior,

e.g. ACTION/TERMINAL
BEHAVIOR: The learner will name
each of the process
units shown in a set of

photographs.
ACTION/TERMINAL
BEHAVIOR: The learner will pexform
the pH test on samples
of wastewater.
CONDITICNS: The ncoRditions" section describes the

situation the learner will be in when she/he
is wsked to perform the terminal behavior for
evaluation. In this section slould be
written a complete list of all the tools,
equipment, books, and other resources to
which the learner will have access while
performing the terminal behavior. Whenever
possible, the learner should be allowed
access to a performance aid (a written
reminder of the steps in a procedure) while
performing, rather than be required to

. memorize complex_procedures.

€3

e.g. ACTION/TERMINAL
BEHAVIOR: The learner will name
each of the process units

,; ! shown in a set of photo-

‘ ! araphs.

: CONDITIONS: Given unlabelled photo-
graphs of twelve plant
process units.

&

ACTION/TERMINAL
BEHAVIOR: The learner will perform
| the pH test.

CONDITIONS: Given laboratory glassware,
samples of wastewater,
indicator solutions, and
a performance aid
(instructions for per-
forming the pH test).

eo?
28
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ACCEPTABLE
PERFORMANCE:

JUSTIFICATION
OF OBJECTIVE:

This section must state the minimum level of
competency wHich the learner must achieve when
performing the terminal behavior. Acceptable
performance may be expressed as a percentage
of correct responses, as a time limit, or as

a degree of accuracy, and so on.

e.g. ACCEPTABLE
PERFORMANCE: At least 8(% of the problems
must be solved.

ACCEPTABLE

PERFORMANCE: At least 10 of the twelve
process units must be
correctly identified.

ACCEPTABLE
PERFORMANCE: The test must be performed
within 2C minutes.

This section is tc¢. be used fir a brief
explanation of why the learaer aeeds to achieve
the performance objective writ'en above. The
objective should be justified hielly on the
basis of how achieving ii wil: help the lea‘rner
after she/he leaves the trzining prozram and
goes on the job. . -

i
e.g. JUSTIFICATION o
OF OBJECTIVE: Graduntes of this trrining
program who work with
municipal agencies .may be
involved i inspection of
collection <ystems.

JUSTIFICATICKN
OF OBJECTIVE: Many gsraduat~s of this
training program will wurk
in labuiator:ies whe: = they
will be reguired ito pzrferm
! chemical analyses of
‘ wastewater.

29
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INSTRUCTIONAL
RESOURCES:

INSTRUCTIONAL
ACTIVITIES:

Use this section for recommending books,
booklets, self-instructional packages,

slides, tapes, films, filmstrips, and other
instructional usterials for use during the
class session by the learner. The

recommended material.,; must help the learner to
achieve the performance objective.

Selected resources are ones taken from the
system. Search the system for the code

numbers of resources which you want to

recommend. Then list these code numbers

in this section. If the resource you

wish to recommend is not yet in IRIS, then

use one of the special IRIS sheets you were

given to assign a code number to it and add

i to thgggRIS system..

ry
S

Sugges ted for development resources are

those which you recommend that the instructor
develop or put together for use in c«lass

with the laarner. Some types of resources
which are @asily and quickly put together

by an instructor include: charts displaying
information, posters, sample designs and
drawings, ond "ideal" test answers for use as
models. If you cannot think of any resources
to suggest for &evelopment write NONE in
this section.

e.g. INSTRUCTTONAL RESOURCES
Selecte: IRIS 2705,2803,2911

Suggested for development: File of
well-done designs drawn by past students.

This section should be used to suggest what the

instructor and learner can do du¥1 g the class

s¢ssion to enable the learner to achieve the o

performance objecti' . In filling in this
section, draw upon your own teaching experience.
Whenever possible, suggest learning experiences
which will be enriching for the learner.

30




METHOD OF
EVALUATION:

e.g. INSTRUCTIONAL ACYTIVITIES:

Instructor Activity: Demonstrates how
to do the pH test.

Learner Activity: Practices doing
the pH test.

INSTRUCTIONAL ACTIVITIES:

Instructor Activity: Describes effects
of pollution on the environment. Takes
learner on field trip to observe ex-
amples of environmental degradation
caused by pollution.

Learner Activity: Designs a chart
showing pollutants and their effects
on the environment. Goes on field
trips to observe examples of environ-
mental degradation caused by pollution.

This section must state the appropriate
method of testing whether or not the

learner has achieved the performance objective.
For example, if the terminal behavior states
that "the learner will perform the pH test

on samples of wastewater' then the learner
does not satisfy the objective by merely
describing how she/he would perform that test.
Nothing: less than a demonstration will do:
the instructor must watch as the learner
performs the pH test and evaluate him|or her
on how well she/he performs. If the requirewu
behavior is that a learn.-r "draw" or |'design"
something, then the method of evaluation is

a "written test." If the required behavior
is that a learner perform a chemical test,
start up a pump, or adjust a piece of equip-
ment, then a "demonstration' is the only
possible meth:d of evaluation. For some
behaviors, the learner may demonstrate com-
petence either orally (e.g. by answe:ring
questions), or in writing (e.g. writing a
number of paragraphs or a list). The me thod
of evaluation must be appropriate to the
terminal behavior required of the student.
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SAMPLE TEST
ITEM PROVIDED?

e.g. METHOD OF
EVALUATION: Oral or written test,

METHOD OF
EVALUATION: Written test plus demonstration.

METHOD OF
EVALUATION: Demonstration.

The more coiventional name for a test item
is a test question. These are the problems,
questions, etc. given to a learner on the
typical written examination. The learner’s
response to the test item shows whether or
not she/he has indeed learned what she/he
should have learned. You must provide
sample test items for all terminal behaviors
for which they are. relevant.

Here is an example of a terminal behavior
which SHOULD NOT have an accompanying
test item:

ACTiION/TERMINAL
BEHAVIOR: The learn:r will name three
major pieces of legislation
on the environment.

The only possible test item for this behavior
would be:

"Name three major pieces of legislation on
the environment."

There is little need to write a test item
as obvious as this.  Here are two examples
of terminal behaviors which SHOULD have
accompanying sample test items:

e.g. ACTION/TERMINAL ..
BEHAVIOR: The learner will solve
word problems involving
division of fractions.
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ACCOMPANYING If a pump empties 5/12th of a
SAMPLE TEST tank in 3 hours, how much of the
ITEM: tank will it empty in 1 hour?.

ACTION/TERMINAL :

BEHAVIOR: The learner will state
whether treatment plant
process units are operating
normally or abnormally by
evaluating values of
characteristics of the
effluent from each of the
units.,

ACCOMPANYING SAMPLE TEST ITEM:

For each process unit named below, check the appropriate box
to indicate normal or abnormal operation of the unit:

“Process Effluent Value of
Unit Characteristic Characteristic

1. activated-
sludge BOD 10 mg/1 /7normal /7/abnormal
tank operation_ operation

2. trickling
fiiter BOD 15 mg/1 /7normal /7abnormal
operation operation

3., grit
chamber flow 10 mgd /7normal /7abnormal
operation operation

Sample test items like these are extremely
useful tc the instructor. They help clarify
for him/her exactly what kind of learner
behaviar is callad for. They also help the
busy instructor prepare examinations and tests
for learners more quickly and easily.

Write a test item on the blank sheet provided
and staple this sheet to the accompanying
worksheet.

see following page
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SAMPLE TEST ITEM SHEET
(Staple to A ying Worksh
This test itam accompanies:
Course: -
Lesson:
" PLACE TEST ITEM HERE:
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FINALLY...

Then check the YES box at the bottom right
hand corner of the worksheet. .

When you have filled in all sections of the
ins tructional worksheet,write your name and
the date at the bottom of the sheet.

REMEMBER - PLEASE TYPE ALL ENTRIES ON THE
WORKSHEET.

‘
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